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Title & Document Type: 4260A Universal Bridge Operating and Service Manual 
Manual Part Number: 04260-90011 
Revision Date: October 1982 



About this Manual 

We've added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.agilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

The Hewlett-Packard Company certifies that thin instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U,S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 



WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo- 1 
nents listed in the operating: manual, for the specified period. We 
will repair or 'replace products which prove to be defective during 1 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or Implied. We are 1 ,lot 
liable for consequential damages. . 1 

Service contracts or customer assistance, agreements are available 
for Hewlett-Packard products that require, maintenance and ire- > 
pair on-site. , / . » I 1 , 

For any assistance, contact your nearest Hewlett-Packard Salesj and 
Service Office. Addresses are provided at the back of this manual. 
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SECTION I 
GENERAL INFORMATION 



1-1. DESCRIPTION. 

1-2, The HP Model 4260A Universal Bridge (Figure 
1-1) makes fast, easy mcakurementeof resistance <R) , 
capacitance (C), Inductance (L), capacitor dissipation 
factor (D), or Inductance Wllty factor (Q). The In- 
strument includes five bridge circuits, selected by the 
FUNCTION switch, as well's as U» detector and 1 kHz 
oscillator necessary for dc and ac measurements. For 
measurements at frequencies other than I kHz, an 
external oscillator must be used. 

1-3, Front panel controls select the measurement 
function and range, with It, L, and C values displayed 
with four-digit resolution on an In-line, digital coun- 
ter, Q and D values arc displayed on a dial with a 
red hairline indicating the measured value. The auto- 
balance circuit and an easy-to-read muter reduce the 
time required for measuring low Q or high D compo- 
nents. Correct decimal point location is automatic 
and direction lights indicate which way the CRL con- 
trol should be rotated for the measurement. 

1-4. TERMINOLOGY. 

1-5, The definitions of the following terms apply as 
they are used throughout this manual, 

a. RESIDUAL (inductance or capacitance): distri- 
buted inductance or capacitance always present at 
UNKNOWN terminals. ' 

b. DISSIPATION FACTOR (D): loss factor for cap- 
acitors (equal to reciprocal of Q). , 

c. QUALITY FACTOR (Q); figure or merit for In- 
ductors (equal to reciprocal of D), 

d. Cs: represents equivalent circuit of capacitor 
In series with resistor. 1 

e. Cp: represents equivalent circuit of capacitor 
In parallel with resistor. 

f. Ls: represents equivalent circuit of inductor in 
series with resistor, \ 

\ 

g. Lp: represents equivalent clrcuitof Inductor in 
parallel with resistor. 



h. AUTO NULL: eliminates I)Q manual control; 
direction for null Is automatically Indicated for Cp 
and Ls measurements. 

1-6. INSTRUMENT IDENTIFICATION. 

1-7, Hewlett-Packard uses a two-section, eight-digit 
serial number (000-00000), The first three digits 
(serial prefix) identify a series of instruments; the ; 
last five digits identify a particular instrument in that/ 
series. If the serial prefix on the rear panel of your,' 
instrument does not agree with the serial prefix on 1 
the title page of this manual, there are difference^ 
between your Instrument and the one described f ti this 
manual which are explained in the insert sheet suj I 
piled with the manual. If the insert sheet is missing, 
the Information can be supplied by your nearest 
Hewlett-Packard Held office (addresses are listed jit 
the back of this manual). 

1-8. APPLICATIONS. 

1-0. The Model 42G0A makes quick, easy measure- 
ments of R, L, C, D, or Q characteristics of passive 
electronic components. R, L, and C measurements 
are made with 3- or 4-digit resolution. With exte rnal 
null voltmeter, accurate measurements are possible 
for mllllohmsor megohms. The instrument isrculltly 
portable (accessory carrying handle, HP 110r>7A,lcan 
be easily attached without screws). 



1-10. SPECIFICATIONS. 

l-ll. Table 1-1 lists all technical specifications for 
the Model >12G0A Universal Bridge. Figure 3-4 shows 
DQ range versus frequency characteristics. 

1-12. AUXILIARY EQUIPMENT REQUIRED. 

1-13. External dc null millivoltmeter (such as the 
HP Model 413A) is recommended for accurate R meas- 
urements below 100 ohms and alwve 10 kilohms. Ex- 
ternal generator (such as HP Model 200 CD) with 2 volt 
output and GOOohms output impedance is required for 
20 Hz to 20 kHz measurements, External timed null 
detector with 00 ilB gain and Input impedance greater 
than 10 kilohms or oscilloscope with I00,iV/em sen- 
sitivity Is recommended for the measurement with 
external generator. 
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Table t-l. Spcrltlentions 



CAPACITANCE MEASUREMENT 

CAPACITANCE 
Runue: I pF i» IDOO 1 1 F, in 7 ntnnes, 
Accuracy: , 
t f t Digit), rrom 1 >»F to 100 ,iF. 
t [2% f 1 Digit), rrom 1 |)F to 1 nF unci 

100 /iF to 1000 ;<F, 
Residual rajKiritanee ~- 2 pF. 

DISSIPATION FACTOR 
Ramie: 

t.OW (of sorb's C): 0.001 toO. 12. 

Illtjli I) - - - 1) fof parallel C): 0,05 to 20. 

Accuracy: Tor C > 100 pp. 

* % 



LOWD - 
HIGH D - 



-/D of Heading 
^ (10 D j£Readinj^4) %. 
- (10 of Reading * 2) % 
(C greater than 100 pF unci at 1 kHz; tin addi- 
tional error t ONE DIAL DIVISION Is re- 
quired tit frequencies other than 1 kHz. ) 

INDUCTANCE MEASUREMENT 

INDUCTANCE 
Range: I Ml to 1000 H, in 7 ranges. 
Accuracy; 

t(l '. t I DI ; >||), from I n. II to 100 II. 

► | 1)^10, from I oil to 1000 II, 
Residual Inductance - I /ill, 

QUALITY FACTOR 

Ratine; 1 

LOW O - - - Q (of series I.): 0,05 to 20. 

HIGH O - - - 0 (of parallel I.); « to, 1000. 
Accuracy: for L > 100 idl. 



LOWQ ► ( 



10 



, Q of Reading f 4) 

/ »o 
r/Q of Heading ^ ' 
HIGH Q -- t 2 ^5 „f Reading '7,. 
(L greater than 100 pit and at 1 kHz; an addi- 
tional error t ONE DIAL DIVISION Is re- 
quired at frequencies other than 1 kHz. ) 

RESISTANCE MEASUREMENT 

RESISTANCE 
Range; 10 iiiilllDhins to 10 megohms, In 7 canons. 
Accuracy: 1 

t»I'V- » I Digit), from 10 ohms to I megohm. 
i(2 i <■ I Digit), from 10 mllliohms to lOohms 

and I megohm to 10 megohms. 
Residual resistance - .< mllllohms. 
Resistance measurements at DC only. 

ELECTRONIC AUTO NULL 

Eliminates need f >r IX} adjustments lit parallel C 
and series I. measurements ttt 1 kHz. 

Accuracy (when I) ': I, Q ' I and CL measure- 
ments are made In 3 ami •! figures) equals i 
[normal operation condition t0, 5'*>], , 



AUTOMATIC NULL DIRECTION INDICATOR 

Direction of tin* C!iL control rotation required for 
the bridge null Is automatieally Indicated |iy Hie 
front |KineI Indicator lights. 



OSCILLATOR AND DETECTOR 

INTERNAL OSCILLATOR: I kHz t2'.', 100 mV 
rms t20 

INTERNAL DC SUPPLY: Less than -Iff volts at 
nominal AC line voltage, ( . 

INTIIHNAL DETECTOR: Tuned amplifier at I kHz; 
funetlons tiS a preamplifier for measurements 
with external generator, i 

EXTERNAL OSCILUTOR: 20 II/. to 20 kHz meas- 
urements of ca|Ktcitance r inductance, dissipation 
factor and quality factor are possible with 
external oscillator (range will In* a function of 
applied frequency). • 



> GENERAL 

DC WAS: 
Voltage : Up to 6V at A UTO. 

Up to 35 V at MANUAL. 
Current: Up to 10 mA. 



POWER SU PPLV: 1 15 ur 230 volts i Iff \ 48' 
Hz, appro*. 7 watts. 



66 



DIMENSIONS: 





WEIGHT: 

Net, II lbs. (5 kg). 
Shipping, 15 lbs, (6,8 kg). 

ACCESSORY SUPPLIED: 7 ftj power cable with 
1 NEMA plug., 

EQUIPMENT 5 A VAILARLK: 

18-pin printed circuit extender board 5000-2041 
I5-pln printed circuit extender tnurd 5060-00-19 
DC Null Voltmeter, HP Model -U3A 
20 Hz to 20 kHz Oscillator, H P Model 200CD 
Oscilloscope, HP Model H0A . 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This Miction of the manual contains informa- 
tion for unpacking, inspection, repackaging, storage, 
und installation Of tin; Model 42U0A. 

2-3. UNPACKING AND INSPECTION. 

2-4. If the shipping carton i.s damaged, tt.sk that tlit- 
currior's agent he present client lie Instrument is tin- 
packed. Inspect the instrument for damage (scratches, 
dents, broken knobs, etc.) , If the instrument is dam- 
aged or fails to meet specifications (Performance 
Check, Paragraph 5-0), notify the carrier and the 
nearest Hewlett-Packard field office (see list at back 
of this manual). Retain the shipping carton and the 
padding material for the carrier's inspection. The 
fleldoffice will arrange for the repair or replacement 
of your instrument without waiting for the claim against 
the carrier to im settled. 

2-5. STORAGE AND SHIPMENT. 

2-0. PACKAGING. To protect valuable electronic 
equipment during storage or shipment always use the 
best packaging methods available. Your 'Hewlett- 
Packard field office can pi ovide packing material such 
as that used for original ractory packaging. Contract 
packaging companies in many cities can provide de- 
pendable custom 1 packaging on short notice. Here are 
two recommended packaging methods; 

a. ItUBliEMZEI) IIAIIt. Cover painted surfacesor 
instrument with protective wrapping paper. Pack in- 
strument securely in strong corrugated container (350 
lb/sq in. bursting test) with 2-lneh rubberized hair 
pads placed along all surfaces or the Instrument. In- 
sert fillers betweeh pads and container to ensure a 
snug fit. Mark the box "Delicate Instrument" and seal 
with strong tape or metal bands. 

b. EXCELSION. Cover painted surfacesor instru- 
ment with protective wrapping paper. Pack instrument 
in strong corrugated container 1350 lb/sq In. bursting 
test) with a layer of excelsior about (> Inches thick 
packed firmly against all surfaces of the Instrument. 
Mark the Itox "Delicate Instrument" and seal with 
strong tape or metal bands. 

2-7. ENVIRONMENT. Temperature during storage 
and shipment should be limited as follows: 

a. Minimum temperature -40,'C (-40" F). 

b. Maximum temperature ►75°C (> 1157*1'). 

2-8. The Model 4 260 A i.s equipped with plastic feet 
and tilt stand for bench operation as shipped from the 
factory. When the Instrument is to be rack mounted, 
a combining case (Paragraph 2-9) or adapter frame 
(Paragraph 2- 10) is required. These items are avail- 



able through your Hewlett-Packard Sates/Service 
oil ice. These two methods for rack mounting are 
outlined in the following paragraphs: 

2-0. COM DINING CASE. The combining case (HP 
I052A) shown In Figure 2-2 is a modular unit which 
accepts suit-module units such as the 1/2 module, 
Model 42HOA. The combining case can lie used as a 
bench instrument or it can be rack mounted. A rack 
mounting kit (HP No. ' 50110-0770) is supplied with the 
instrument. When only halt the citse is used, a blank 
filter panel (HP No. 50GO-O7O4) Is available to enclose 
the unused half. , 

:>-10, ADAPTER Fit A ME. The adapter frame (HP 
No. 50(10-0707) in Figure 2-1 is a rack frame that 
accepts any combination or sub- module units; it can 
only be rack mounted. Install instruments in the 
adapter frame as follows: 

a. Place adapter frame on edge of bench and stack 
sub-module units (steps I and 2) in frame. • Place 
spacer clump between units (step 3). 

it. Insert two end spacer clamps (step 4) and push 
units into frame. 

c. Insert screws on either side of framo'lstep 5) 
and tighten until units are tight in frame. j 

i). The complete assembly Is now ready tor rack 
mounting. Hi, 
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'Figure 2-1. Adapter Frame 
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Figure 2-2 




Figure 2-2, Combining Case 
2-2 ] 
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2-11. OPERATION FROM IIS OR 230 VOLTS. 

2-12. The Modal 42G0A can be operated from either 
115- or 230-volt (t 107) 50 to UO Hz power lines. A 
slide switch or. 'he rear panel permits quick conver- 
sion for oporati in from either voltage. Insert a nar- 
row blade screwdriver in the switch slot and slide the 
switch to expose "115" marking for 115-vol*. operation 
or"230" marking for 230-volt operation. The Instru- 
ments are supplied with a 0. 1 ampere fuse for either 
115- or 230-volt ope ration. 

CAUTION 

Do not change the 115/230 switch setting 
i during operation. 



Section II 
Paragraphs 2-1 1 to 2-14 

2-13. 3-CONDUCTOR POWER CABLE. 

2- 14. The Model 4260A Is equipped with detachable 

3- wlre power' cable. Proceed us follows for Instal- 
lation: 

a. Connect flat plug (3-conductor female connector) 
to AC line jack at rear of Instrument. 

b. Connect plug (2-blade male with round grounding 
pin) to 3 -wire (grounded) power outlet. Exposed por- 
ttonsof instrument are grounded through the round pin 
on the plug for safety; when only the 2-blade outlet Is 
available, use connector adapter (HP Stock No. 1251- 
0048), then connect short wire from side of adapter 
to ground. 
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Paragraphs 3- 1 to 3-12 



SECTION 111 
OPERATION 



8-1.. INTRODUCTION. 

3-2, This section outlines operation of the Universal 
flridge. An operating procedure is given for each 
measurement function. All front and rear controls, 
connectors, ard indicators are briefly explained in 
Figure 3-1. 

3-3, TURN-ON PROCEDURE. 

3-4. Hefore apply inn power to the Instrument, set 
controls as follows: 

V 

a. hot FUNCTION control for typeol measurement 
to he made and KANGF. switch near mid-range. 

I). Set SENSITIVITY control near lull rountercloik- 
wise to reduce meter sensitivity, 



c. Set CRL control to 11)30. 



il. 'Set red VFRNIKK IK) knob full counterclockwise 
to CAL. 

c. Set rear-panel 1 15, 230 volt switch to expose 
numhers which correspond to the liim voltage used. 

r. Set rear-panel OSCILLATOR switch to INT I KC. 
Three rear shorting straps should he in place (see 
Paragraph 3-12 lor special measurements). 

g, It meti'r pointer is mit mechanically centered, 
center as follows: 

(1) Turn instrument oil. Wait 30 seconds lor all 
capacitors to discharge! 

ii 

(2) Remove two screws which hold top cover to 
rear panel and slide rover toward rear, 

(3) Locate the black zeroad|ust screw at toprenter 
of meter. Rotate screw clockwise until meter 
pointer is to left of zero and begin moving riuht 
toward zero, 

(•!) Continue to rotate screw clockwise; siop when 
pointer Is on zero, ft the pointer overshoots 
zero, repeat steps (3) and (4). 

(5) When pointer is exactly on zero, rotate screw 
approximately 1!"> degrees counterclockwise. 
This is enough to freethe adjustment screw from 
the meter suspension. If pointer moves during 
the step, repeat steps (4) and (!>). 

h. Apply power to instrument by connecting ac power 
cord and setting LINK switch to ON, One of the deci- 
mal point lights in the CltL counter will tit; lit to indi- 
cate power is applied to the instrument. Allow 30 
seconds for the instrument to stabilize. The4!i«iOA is 
now ready to use. The following paragraphs outline 
procedures for standard, It, L, and C measurements. 



3-5. USE OF THE DQ VERNIER. 

3-0. The DQ VKRNIER control provides tlneeiectrl- 
cal adjusting during 1) or Q measurements. The DO 
dial setting does not change as the 00 V FUN IF It is 
changed. For any setting of the DO VP.llKIF.lt, DO 
dial accuracy is maintained as outlined in Specifica- 
tions. The DO vernier is useful for large D or small 
0 measurements, Usmg the DO vernier lor a bridge 
null prevents false nulls caused by lack of resolution 
with the DO control. DO VFItNIFH ranges are: 

0 (CAL) to O.fiOl In LOW D range 

0 (CAL to 0.016 (of 1/D) In HIGH D range 

0 (CAL) to 0,016 In LOW Q range 

0 (CAL) to 0.001 (of 1/Q) In HIGH Q range; 

I 

3-7. DC RESISTANCE MEASUREMENTS. 

3-B, POWKR CONSIDERATIONS. = " ; 

3-1). Power applied to the unknown resistor will vtiry 
depending upowthe unknown value, the RANG I ! switch 
position, and the Cltli control setting. Maximum 
open cim<;t voltage across the UNKNOWN terminals 
is 40 Vtlc. Short-circuit current throue.h the UN- 
KNOWN terminals is 25 mlltiampcrc.s maximum. 
Voltage across the unknown resistor can be measured 
with a high input impedance Voltmeter such as the HP 
4I0C, 4 1 2 A, or 4 I3A (see Paragraph 3-15). Current 
through the unknown resistor can he nieasurttf with a 
clip-on mltliamnieter.suchas the HP42HD (see Para- 
graph 3- 15). i 

3-10, MKASURFMFNTS, 

3-11, Resistance values between 100 ohms and 10 
kilohms can be measured i(uicklywilh I',' accuracy by 
using only Iroht-panel controls. For measurements 
of values between 10 mklllol}ms and 100 ohms or be- 
tween 10 'kilohms and 10 megohms, an external null 
meter such as the HP413A is desirable lor better 
sensitivity during the measurements. These two types 
of measurements are outlined as separate procedures 
in the following paragraphs. 

3-12. 100 OHM to 10 K OHM MKASURKMKNTS, 

a. Perform the turn-on procedure outlined in Para- 
graph 3-3, 

i 

b. Set FUNCTION switch to R position. 

\ c. Connect the resistor to he measured to the UN- 
KNOWN terminals. 

d. Set RANGKswltehfor meter indication nettr cen- 
ter and increase meter sensitivity by rotating SKNSI- 
TIVITV control clockwise. If meter indication is right 
of center, turn CRL control ccw. If left, turn CRL, 
control cw. Adjust CRL control (or meter center indi- 
cation while increasing SKNSITIVITV control to maxi- 
mum sensitivity (full cw). 

i 
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FRONT PANEL 

1. I.JtiK Switch: applies iic line voltage to Instrument. 

2. SKN'Sl'ITVITYr controls muter Hetmlllv Ity: c« lor max. 

3. ItANOF. switch: selects measurement range. Mcch- 
iinlctilly controls equivalent el rcnlt and urdtsdlsplnycd 
Id window below meter and also pointer for in) din). 

4. FUNCTION switch: selects ty|>e of measurement. 
Mucltnnieiilty controls units value displayed In window 

: below meter, Changes decimal point placomenl In nu- 
merical display,' 

5. Null Motor; Indicates mill lit renter scale, For It 
measurements, meter deficits elilier left or tight. 
For C or I. measurements meter deflects right only 
until nulled, 

6. UNKNOWN terminals: connect component to lie meas- 
ured between these two binding ptviits. Conned directly 

'<oru.se very short lends. See"WAltNIN(V'lu paragraph 
3-23d. 

7. CIU. control; adjusts Indite Imlanee for meter null 
during measurements. Mechanically connected to nu- 

, merleal i-cuntcr which indicates It, I,, or C measured 
value. Direction lights Just above control indicate ro- 
tation direction for mill on meter (for C|> AUTO or I M 
AUTO functions only). 

8. Decimal Point Llghtis; one of three lights (selected by 
FUNCTION tim! ItANOK switch positions) indicates cor- 
rect decimal point, Light on Indicates ac line voltage 
is applied to the Instrument, 

9. Numerical Counurr 'displays value of It, I., or C, 
Mechanically driven by OKI, control. Itango is from 
ntlili) to lo:i(l. 

ID, DO Control: outer black knob rotates DO dial for Dor 
0 measurements. Iteil center knoh is a vernier; does 
i not rotate dial. IK) scale is eallhrated with vernier 
lull counterclockwise. 



11. IX), Din): Indicates Dissipation Factor (D) or (Juulity 
Factor ((,'). Mechanically rotated by IX) control. Dial 
scales -ire; LOW D; ,1)01 to . I!i( 11101) D, .1)5 to GO, 
LOW t): 1)2 to l!0 t UK. II l)>. h to 1 1)00. 

. ■ . ' , ' J 

REAR PANEL 1 

I. AC LINK Connector: connects to tl.it plug on power 
cable, j '' 

?! LIN K Voltage ,v Itch: permits operation from either 
tir> Vac or 2i«l Vie. 

3. LINK lose: o. | ampere provides ovi>rlond protection. 

4. OSCILLATOR IN T-KXTswllch: selects Internal oscil- 
lator or external oscillator ami controls error signal 
amplifier frequency resjionse. For INT setting, error 
signal amplifier Is tuned to t kll/.;for LXT, amplifier 
response Is flat between ill) II/. ami Ii« kH/„ 

5. Lxternal Oscillator Terminals: connect external os- 
cillator to these terminals, > 

6. DKTKCTOIt Output Terminals; error signal amplifier 
output supplied to external tuned amplifier or oscillo- 
scope. 

7. DC) KKSISTOlt Cs l.p Terminals; connect vartahle r»- 
slstor for special low frequency D (t:s function) or Q 
(l.p function) measurements. Terminals normally con- 
nccleit together Willi shorting strap. 

8. DC) KKKISTOK Cp Ls/ WAS CAPACITOIt Terminals: 
Connect variable resistor for special low frequency D 
(Cp function) or 0 (Ls function) measurements'. For 
C or I. measurements ulthdeblas, connect acapacttor. 
'I'erminals normally connected together with shorting 
strap, 

9. IHAS UATTFttV Terminals: connect battery (t! Vde 
max) for C or L measurements with dc bias. Termi- 
nals normally shorted together with shorting strap. 



Figure 3-1. Front and Hear Panel Controls, Indicators and Connectors 
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o, Read measured resistance value on CRL counter, 
(Observe decimal point location and units displayed 
in window below meter, ) 

1 , Note 

'For maximum 1 resolution, final CRL coun- 
ter display should he greater than 0100, 

3-13. MILLIOH MS AND MEGOHMS MEASUREMENTS. 
Formoasurcmcr.,:<b< '•• ?en lOmilliohms atullOOolmis 
or hetween 10 kilphtnA and 10 megohms, a sensitive 
dc null voltmeter such as the HP 4 13 A should Lo used, 
RefertoParagraph3-I5 for voltage and current meas- 
urements for the unknown R. Connect the null volt- 
meterand m:ike resistance measurements as follows: 

a. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loopp, 

b. Perform the turn-on procedure outlined in Para- 
graph 3-3. 

c. Connect thr, voltmeter input ground or low term- 
inal to the rear-panel detector ground terminal on the 
Universal Rridgo. Connect UNKNOWN LOW terminal 
to the other Voltmeter input terminal. 

d. Set FUNCTION switch to R. 

e. Connect the resistor to he measured to the UN- 
KNOWN terminals. ! 

I 

f. Set RANGE switch for meter indication near lh<> 
center and increase meter sensitivity by rotating 
SENSITIVITY control clockwise. If meter indication 
is right of center, turn CRL control ccw. If left, turn 
CRL control cw. Adjust CRL control for meter cen- 
ter indication while increasing SENSITIVITY control 
to maximum sensitivity (full cw). 

g. Read measured resistance value on CRL coun- 
ter, (Observe decimal point location and units dis- 
played in window below meter. ) 

CAUTION FOR LOW RESISTANCE 
MEASUREMENTS 

For best connection to the bridge, leads 
should be inserted into the binding posts, 
and the binding i>osts shoulu be screwed 
tightly to reduce contact resistance. Short 
heavy leads can be used. Lead resistance 
should be measured with the free ends con- 
nected together. Subtract the lead resis- 
tance from the bridge reading. 

3-14. The fastest procedure for R measurements Is 
as follows: 

a. Set FUNCTION switch to R position. 

b. Connect the resistor tothe UNKNOWN terminals. 

c. Turn CRL control cw to 1030. 

d. Increase SENSITIVITY for deflection (right or 
left) on the null meter. 

f 



e. Rotate the RANGE switch until the meter pointer 
passes the null. If meter deflection is right, perform 
step f. If meter deflection is left, turn RANGE switch 
one step cw. Adjust SENSITIVITY control for right 
deflection. 

i 

f. Turn CRL control ccw to obtain a null on the 
meter; sot SENSITIVITY control full cw, adjust for 
the null with CRL control. 

g. Read the final resistance on CRL counter along 
with the units display. 

3-15. VOLTAGE AND CURRENT FOR UNKNOWN R. 
When voltage and current values for the unknown are 
to be measured, a tic voltmeter puch as the HP 4 13 A 
should be used with a current meter such as the IIP 
42BH clip-on milliammeter. Make voltage and cur- 
rent measurements as follows: 

a. Make the resistance measurements as outlined 
in Paragraph 3-12 or 3-13 and leave the Model 42f>0A 
set up fcr the null. 

b. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loops. 

c. Connect the voltmeter input ground or low ter- 
minal to the rear-panel detector ground terminal on 
the Universal,^ Bridge. Connect the UNKNOWN high 
terminal to the other voltmeter input terminal. 

d. Read voltage across the unknown R on the volt- 
meter, 

e. For current through the unknown R, clip the 
milliammeter probe to one of the unknown leads and 
read unknown current. 

3-16. CAPACITANCE MEASUREMENTS. 

3-17. INTRODUCTION. 

3-18. Capacitance measurements are normally made 
at a frequency of I kHz from the Internal oscillator. 
For C measurements at frequencies between 20 R/. 
and 20 kHz, an external oscillator can be connected, 
as outlined In Paragraph 3-42, Special Measurements. 
Direction lights indicate the correct rotation direc- 
tion for Cp AUTO measurements. The measured C 
value is displayed on the CRL counter with correct 
decimal point location, units and equivalent circuit 
also displayed. Dissipation factor (D) can be meas- 
ured after the brfdje Is balanced for the capacitance 
measurement. The measured D value is displayed on 
, the DQ dial, , , 

3-10. RESIDUAL CAPACITANCE. 

3-20. The residual capacitance of the UNKNOWN 
terminals can be measured with nothing connected to 
these terminals. Its value is typically 2 pf or less. 
When small capacitance measurements are made, this 
residual capacitance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual capacitance measurement 
should Include lira lead capacitance. Errors caused by 
residual and kv.l capacitances are listed inTuble 3-1. 
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Table 3-1. Correction Terms for Residual Lend Errors 



Men so red 
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Q of Ls 
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Lp 


ft 

0 




.4^ ( 'c o l; 


Q of Lp 






^ VC oV J * 


| 

where f is frequency 

C x is unknown capacitance 
D x is unknown D . 

L x is unknown inductance , 
Q x is unknown Q 



3-21. Cs AND Cp MEASUREMENT DIFFERENCES, 

3-22, The measured value of capacitance depends on 
whether u series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series capacitance (Cs) circuit and a parallel capaci- 
tance (Cp) circuit is as follows: Cs = (1 » D») Cp, 
where D is the measured D value. The .inference 
between Cs and Cp is large when D is greater than 
0. 1 but Cs is within 1% of Cp if D is 0. t or less. 

3-23. | MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined In Para- 
graph 3-3, ,f 

b. Check to insure that the3DQ RESISTOR and BIAS 
terminal patrsonthe rear panel are shorted withthelr 
respective shorting .straps. 

> c. Rotate the SENSITIVITY control full ccw. 
d. Set FUNCTION switch to Cp AUTO position, 
i "WARNING' 1 -,Dlsch».rge capacitor to be tested 
before connecting to UNKNOWN terminals. 

, e. Connect the capacitor to be measured to the UN- 
KNOWN terminals. "WARNINC'-Dlscharge capacitor 
ti) be tested before connecting to UNKNOWN terminals, 
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f. IT the right direction indicator Is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSITIVITY control clockwise to give near roll scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator remains lit, turn RANGE switch ccw 
until left direction indicator lights. Adjust CRL con- 
trol for meter null and rotate SENSITIVITY control, 
cw as null Is approached. 

h. When null (bridge balance) is achieved below 
0100 on the CRL indicator, set RANGE switch to the 
next position cw and rotate CRLcontrol for null indi- 
cation. (This is possible for all measurements above 
100 pf, ) Capacitance Is indicated on the CRL counter, ■' 

i. To measure D for the unknown capacitor, set 
FUNCTION switch to Cp HIGH D position. 

j. Adjust DQ control for minimum meter indication, 
(The CRL control can be adjusted slightly for best 
null.) 

k. When a null indication is impossible in the Cp 
HIGH D position, set FUNCTION switch toCs LOW D. 
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Adjust DQ control for minimum motor indication. The 
D of the unknown capacitor Is read from the 1) scale 
indicated by the red pointer in tiio DQ window. 

3-24, The fastest procedure for C measurements is 
as follows : 

i. Set FUNCTION switch to Cp AUTO position. 
I . Connect capacitor to unknown terminals, 

c*j Turn the CRL control cw to 1030. 

i i 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of right one and vice versa. ) If yon cannot 
obtain a crossover, see stop e note, 

e. If left indicator lights, adjust SENSITIVITY con- 
trol for a right deflection of the null meter pointer, 
If the right indicator lights, turn RANGE switch one 
step ccw and adjust SENSITIVITY control for a right 
deflection or the null meter pointer. Note: if the 
right indicator stays lit regardless of the RANGE 
switch position, the unknown value of the capacitor 
must be beyond the highest range or the bridge t > 
1000 /; f). if the left indicator stays lit regardless of 
in* RANG I: switch position, the unknown value of the 
capacitor must be Iwlow 1 000 pF, 

f. Rotate the CR1, control ccw until a crossover of 
the indicator lights is obtained. 

g. Set SENSITIVITY full cw and adjust for null with 
CRL control. 

h. Read final capacitor value on the CRL counter 
and units display. 

3-25. VOLTAGE ACROSS UNKNOWN C„ 

3-20. When voltage across the unknown C is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400H, or 400L should be used. The procedure 
is us follows; 

a. Make the capacitance measurement as outlined' 
in Paragraph 3-23, and leave the instrument set up at 
null. 

b. Isolate the Voltmeter from power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected rrom ground. 

i 

c. Connect the Voltmeter input ground terminal to 
the 42C0A rear |wnel detector ground terminal. 1 

d. Connect the other voltmeter input terminal to the 
4260A UNKNOWN terminal (not the LOW terminal). 
Read the voltage across the unknown C on the voltmeter: 

3-27. influence of d in cp auto 
measurement: 

3-28., The accuracy that is specified for Cp AUTO 
measurement is obtained when I) is less than 1. When 
D is greater than I, accuracy of Cp AUTO measure- 



ment is reduced due to the reactance of the variable 
resistance ofreuit of the AUTO null, Typical data is 
shown in Figure 3-2, 
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Figure 3-2, Capacitance and Inductance 
Errors in AUTO vs I) It- Q 



3-29. INDUCTANCE MEASUREMENTS, 

3-30. INTRODUCTION. ' ! 

3-31. Inductance measurements are ih Anally made 
at frequency of 1 kHz from Die internal oscillator. For 
L measurements at frequencies between 2011/. and 20 
kHz, an external oscillator can be connected, as out- 
lined in Paragraph 3-42, Special Measurements, Di- 
rection lights indicate the correct rotation direction 
Tor Ls AUTO measurements. The measured 1. value 
is displayed on the CRL counter with correct decimal 
point location, units, ami equivalent circuit also dis- 
played. Quality factor (Q) can be measured after the 
bridge is balanced for the inductance measurement. 
The measured Q value is displayed on the DC) dial, 

l 

3-32, RESIDUAL INDUCTANCE. 



3-33. Residual inductance of the UNKNOWN terminals 
can be measured with heavy short wire connected to 
these terminals. Its value Is typically I /ill or less. 
When smalt inductance measurements are made, this 
residual inductance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual inductance measurement 
should include the lead inductance. Emirs caused by 
residual and lead inductances are listed in Table 3-1. 

3-34. Ls AND Lp MEASUREMENT DIFFERENCES. 

3-35. The measured value of Inductance depends on 
whether a series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series inductance (Ls) circuit and a parallel inductance 
(Lp) circuit is as follows; 
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Lsc __J.__ L p, 

where 0 is the measured Q value. The difference be- 
tween Ls und Lp Is large when Q Is smaller than 10, 
but Ls is within \% of Lp U Q ts 10 or greater. 

3-36, ; MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined tn Para- 
graph 3-3. 

b. Chocc to insure that the 3 DQ RESISTOR and 
BIAS tcrmimd p»!rs on the rear panel are shorted with 
their respective shorting straps. 

c. Rotate the SENSITIVITY control full ccw. 

d. Sot FUNCTION switch to Ls AUTO position. 

e. Connect the inductor to he measured to the UN- 
KNOWN terminals. 

f. If the right direction indicator is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSlTIVITYcontrol clockwise to give near full scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator regains lit, turn RANGE switch cw 
until left direction indicator light j. Adjust CRL con- 
trol ror meter null and rotate SENSITIVITY control 
cw as null is approached. 

h. When null (bridge balance) Is achieved below 
0100 on the CRL counter, set RANGE switch to next 
position ccw and rotate CRL control for null indica- 
tion. (This is possible for all measurements above 
100 ft H.) Inductance value is indicated on the CRL 
counter, 

t. To measure Q for the unknown inductor, set the 
FUNCTION switch to Ls LOW Q position. 

). Adjust DQ control for minimum meter indica- 
tion. (The CRL control can be adjusted slightly Tor 
best null.) 

> 

k. When u null indication is Impossible in the Ls 
LOWQ position, set FUNCTION switch to Lp HIGHQ. ' 
Adjust DQ control for minimum meter indication. 
The Q of the unknown indicator is read from the Q 
scale indicated by the red pointer in the DQ window. 

3-37. The fastest procedure for L measurements is 
as follows: 

a, Set FUNCTION switch to Ls AUTO position. 

b, Connect inductor to unknown terminals, 

■ 

c. Turn CRL control cw to 1030, 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of r»ght one and vice versa. ) If you cannot 
obtain a crossover, see step e note. 



e. If the left indicator lights, adjust SENSITIVITY 
control for right deflection of the null meter pointer. 
If the right indicator lights, turn RANGE switch one 
step cw and adjust SENSITIVITYcontrol for right de- 
flection of the null meter pointer. Note: if the right 
indicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be beyond the 
highest range of the bridge (> 1000 II). If the left In- 
dicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be below 1000 
microhenries, 

f, Rotate CRL control ccw until a crossover of the 
indicator lights Ls obtained, 

g. Set SENSITIVITY full cw and adjust for null with 
the CRL control. 

h, Read final Inductor value on the CRL counter and 
units display, 

3-38. VOLTAGE ACROSS UNKNOWN L. 

3-30, When voltage across the unknown L is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400II, or 400L should be used along with a 
eapacltlve voltage divider (IIP 1104IA). The proce- 
dure is as follows: 

a. Make the inductance measurement as outlined 
in Paragraph 3-36, and leave the instrument set up at 
null. 

b. Lsolate the Voltmeter Trout power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected from groutul. 

c. Connect the Voltmeter divider ground lead to the 
42C0A rear panel detector ground terminal. 

d. Connect the Voltmeter divider probe to the UN- 
KNOWN terminal (not the LOW terminal). Rend >te 
voltage across the unknown L on the Voltmeter. 

3-40. INFLUENCE OF Q IN Ls AUTO 
MEASUREMENT. 

3-41. The accuracy specified for Ls AUTO measure- 
ment is obtained when Q ts more than I. When Q Is 
smaller than 1, accuracy of the Ls AUTO measure- 
ment is reduced due to the reactance or the variable 
resistance circuit of the AUTO NULL. Typical data 
is shown in Figure 3-2. 

3-42. 5PECIAL MEASUREMENTS. 

3-43. 20 Hz TO 2 0 kHz MEASUREMENTS. 

I " - - ■ 

3-44. Since the 42C0A Internal oscillator frequency is 
fLxed ot 1 kHz, an external generator must be con- 
nected for measurements at frequencies between 20 
Hz and 20 kHz. For such measurements, an audio 
oscillator with 600 ohms output impedance (Hp 208A, 
204B, or 200CD) and a voltmeter (HP 430D or 400E, 
•ifMRL) are recommended, 

3-45. If the presenccof a non-linear unknown causes 
appreciable distortion in the 42C0A detector, the best 
null Indication may not give the correct value for the 
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mot iurcd unknown. Also, If elcctromagneticor static 
induction from the acllne or otlior source affects the 
unknown, a satisfactory null indication will bedtfficult, 
In these cises,a tuned null detector or selective amp- 
lifier with 00 dB y;aln and input Impedance above 10K 
oh ms Is r oco m mended , 

Note 

The electronic auto null circuit and direction 
Indicator lights do not operate for measure- 
ment* with an external oscillator, 

3-46. OPERATION WITH EXTERNAL GENERATOR. , 
CAUTION 

DO NOT APPLY MORE THAN 2 VOLTS RMS 
AT THE EXT, OSCILLATOR TERMINALS, 

3-47, For impedance measurements at frequencies 
other than 1 kHz (between 20 Hz and 20 kHz), con- 
nect the external oscillator and associated equipment 
as shown in Figure 3-3 and proceed. 

a. Check to insure that the DQ RESISTOR Cs Lp 
andCp Ls terminals and BIAS terminals on the instru- 
ment rear panel are shorted by their shoring straps. 

b. Set external oscillator output voltage to mini- 
mum and connect to EXT, OSCILLATOR terminals 
(see Figure 3-3). 

c. For the most accurate and sensitive measure- 
ments, a tuned null detector such as the HP 302A is 
recommended. However, an oscilloscope with 100 
microvolt/cm such as the HP I80C with 1806A/1821A 
plug-In can he used. , Connect the 4260A UNKNOWN 
LOW terminal to the hull detector high Input terminal. 
Connect the detector low or ground terminal to the 
4260A rear-panel detector ground terminal. 
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Note 



Bridge null can be obtained using a tuned 
null detector with less than 00 dB gain con- 
nected to the DETECTOR terminals, (The 
DETECTOR terminals are connected to the 
output of the Internal pre-ampllfier,) For 
most accurate and sensitive measurements, 
the method shown In Figure 3-3 is 
recommended, 

d. Set the 4260A INT- EXT OSCILLATOR switch to 
EXT, 

e. Set the FUNCTION switcii to Cs LOW D or Cp 
HIGH Dfor capacitance measurements, or to LsLOW 
Q or Lp HIGH Q for inductance measurements, 

f. Connect the unknown component to the UNKNOWN 
terminals, 

g. Adjust the SENSITIVITY control for near full 
scale deflection and set RANGE switch Tor minimum 
on meter. 

h. Adjust CRLand DQ controls for minimum meter 
indication, SENSITIVITY control can be adjusted cw 
as bridge balance is approached, 

i 

I. Read capacitance or inductance or the unknown 
on the CRL counter. Correct decimal point, units, 
and equivalent circuit are also displayed. The I) or Q 
of the unknown is computed as iollows: 

For LOW D (D of series C): l) f - ML where l) f is 

1 I kHz 

the D value at applied frequency ( (kHz), I),, is the t) 
reading on the D scale, 

For HIGH D (!) of parallel C): I) f = l> r ( , 
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Figure 3-3. Operation with External Generator 
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For LOW Q (Q or series 10: Q f Q r -^j-- 

whero Q f is the Q value at applied frequency f (kit*) 
and Q r is the 0 reading on the Q scale. 

For HIGH Q (Q of parallel L): Q, - Q ( . -IM*. , 



3— IB, INFLUENCE OF It MS II) UAL AND LHAD 
IMPEDANCES. 

f i — to. At frequencies above 1 kHz., errors resuming 
from residual bridge Impedances and lead Impedances 
heroine significant. Table 3-1 lists the correction 
terms lor these errors. 

3-50, I) AND Q MEASUREMENTS, 

3-5 L GENERAL. Measured |> or Q values are a 
functionof the I rei|itericy applied during measurement. 
Figure 3-4 Illustrates the possible values of D or Q 
for minimum error at various ireqimneles, D or 0 
values which full In the overlap area of Finure 3-1 
can be measured with the FUNCTION switch set for 
any D ok 0 measurement except AUTO, However, 
below 1)50 H/. there is a group ol I) orQ values (shaded 
area of Figure 3-1) which can be measured by adding 
an external IX) resistor, This DO resistor addition 
is outlined In the following paragraph. 

3-52/ EXTENDING TUB I) AND O RANGES. An ex- 
ternal resistor added at the instrtoiient rear-panel DQ 
RESISTOR terminals wilt extend the I) and 0 ranges. 
To avoid error, Cp HIGH D ami Ls LOW Q should nut 
he extended b"lo\\ U value of 0, I at the lrei|iiency of 
measurement. Thr IK} resistor should be added as 
follows: 




?0 SO 200 600 2 a zo w 

lOHf lOOMt M<: 101. Mx lOOkHi 

FREQUENCY — 

] 
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Figure 3-4. DQ Range vs Frequency 
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a. For Cs LOW D or Lp HIGH Q measurements, 
remove the shorting strap from the rear-panel DQ 
RESISTOR Cs Lp terminals. 

b. The external resistor should he selected us 
follows: 

1) maxlmuin current: (i mlllliimperes, resistance 
range: 0 to 300K ohm.-'. 

2) use a metal film or carbon film resistor, 

Note 

, The resistance of the external resistor used 
can be measured with the 42H0A alter the I) 
or Q measurement Is completed. 

c. Connect the external resistor to the IK) resistor 
terminals from which the shorting strap was removed 
in step a, 

d. With the external DQ resistor and oscillator eon- 
neeted> balance the bridge with the RANGE switch, , 
CRL, and DQ controls. Read the value of the 
unknown from the CRL counter and decimal point, 
units, and equivalent circuit as displayed. 

3-53, The I) or Q or the unknown is given us follows; 
for LOW D (D of Cs), I). (L25HR > I) r ) f where D, Is 
the |)j value tit applied trequenry f (kil/.); IK. Is the D 
reading on the I) scale; and It is the external resistor 
value in K ohms. For HIGH D (I) uf Cp), 



1 <I.25i> It . [- )[ 
iff 

For LOW Q (Q o| Ls), Q. (I. 25t> It Q r ) I; where 
Qf is the Q value at applied frequency f (kH*); Q r is 
the Q reading on the Q scale; and It is the external 
resistor value in K ohms. For HIGH Q (Q of Lp), 

■■ ., _ 1 

' '\ " (1. 251! R ► t J )f 

3-.VL C MEASUREMENTS WITH DC BIAS, 

3-55, GENERAL. A dc bias voltage (li vdc maximum) 
can be applied to capacitors such as electrolytic types 
timing the C measurement, Flgure3-5 schematically 
illustrates the dc bias application. Operating proce- 
dure for de-blased measurements is described Ixdow 
and plctorially shown in Figure 3-5. Thei following 
equipment will be required: 

1. 15 Vdc battery or dry ceil, , 

2. electrolytic capacitor (aluminum or tantalum) des- 
ignated Cy) 6 Vdcw, more than 100 j( F at 1 kHz 
or more flan (100 klt/.A) m F, 

3, dc voltmeter, VTVM not required, 

4, electrolytic capacitor (aluminum or tantalum) des- 
ignated (C L ) 6 Vdcw, more than (20t>£ ) ft; for 
less than 1'7 error measurements. D x is tlie D 
value of the unknown. 



1 
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With the FUNCTION switch set to Cp HIGH D,the ca- 
pacitance of ^required depends upon the unknown I) 
and desired accuracy. The or ♦■or Introduced byC^ Is: 

■ C t . 

measured C - C x ( I - f)* ) and 
c t 

measured D - I) ( I » I)' ) , 

where Ct - 0.2 ,iF and C s i»r l> x ls the correct C or I) 
value of the unknown. ' 

3-r>r>. PHOCBOtJiti:. 

a. Connect the measurement setup as shown iuFig- 
ure 3-5. All Instrument rahlnets oxeept >l2ti0A mast 
he isolntr.i from power line ground, 

b. Connect the unknown C to the UNKNOWN termi- 
nals. / 

caut/ion 

The LOW UNKNOWN terminal Is at dc posi- 
tive jkitcrulal. UO NOT APPLY A DC BIAS 
VOLT AO K liltF.ATUlt THAN 0 VDC Olt A 
DC IUAS CUIlltF.NT tiftKATKrt THAN 10 
MILUAMPIJItKS, 

c. !Set FUNCTION switch to Cp AUTO position for 
measurements wlthUie internal I kll/, gcn>*rabir. Ad- 
Just ItANOK switch and CltL control for bridge bal- 
ance {meter null). Head the measured C value on the 
CltL counter. 



3-57. L M V. AS U/t MM KN Th' W I T H DC (OAS. 

3-5B. GF.NF.HAL. Adchlas VullageW Vdc maximum) 
can he applied/to an unknown inductor during the L 




Lit 1 



i 



.t> IMS l»«f tlhr 

il M<A*> ttv&ritcu vpn 

i , 



measurement. Figure 3-G schematically illustrates 
the dc Mas application. Operating procedure for de- 
hiased measurements is descrihed helow and plc- 
torlally shown in Figure 3-0, The following ei|nlpment 
will he required: 

1. li Vdc battery or'dry cell . 

2. electrolytic capacitor (designated Cj, aluminum 
or tantalum, 0 Vdcw, more than 100 \iY at I kit/, 
or more than (100 kflz/f) nV. 

3. dc mitllammeter, VTVM not recommended, or 
clip-on mllllammeter HP 42HH, 

4. electrolytic capacitor (designated C[ ( ) r aluminum 1 
or tantalum, 0 vdew, more than (20 0^ ) \ F to ( , 
less than I'. error measurements;: O s ' is the O, 
ol the unknown L. * • t ■. 

With the FUNCTION switch set to Lp HKWI CJ,lhe cu-i* 
pacltanee ot C, depends upon the unknown O and de- 
sired accuracy"' The error introduced by C^ is: 

C t 

measured L L v l, 1 - fT — ) 

x c lH\ 

! C 

t 

measured O O 1 1 - — <J-qt)> where l, x or 0 is 

! L x 

the correct L or O value ot the unknown. 



3-r»t). PitocKDtrui:. 

a. Connect the measurement setup as shown in Fig- 
ure 3-0, Ground only the 4200A cabinet to power 
line ground. 
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Figure 3-5. I)c, Biased Ca|«citance 
Measurement , 



Figure 3-0. Dc Biased Inductance 
Measurement 
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fe<?tton III 

Paragraphs 3 -CO to 3-Gl 

I b. Connect the unknown L to the UNKNOWN 
terminals. 

CAUTION 

DO NOT APPLY A DC BIAS VOLTAGE' 1 
GREATER THAN G VDC OR A DC BIAS 
CURRENT GREATER THAN 10 MA. 

c. SetFUNCTlON switch to La AUTO.posltloo for 
measurements with the Internal lfcll?:, generators Ad ' 
just 'RANGE switch and CRL control for .bridge bal- 
ance (meter null). Read lite measured L value on the 
CRL counter, r 1 ' ' 

■ ' 

3-60. RESISTANCE MEASUREMENT AT I kHZ. 

3-31. To make AC rebalance measurement at X 1 kHz 
refer to Figure 3-1, and perform the following' steps i , 
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a. Remove, .ihortln;;- strap 1 across DQ RESISTOR 
(CsLp) terminals on rear panel. 

b. Connect accurate 500 ohm metal film resistor 
(il"r, or less) between right CsLp terminal and CpLs 
terminal Immediately below. DO NOT REMOVE 
STRAP ON CpLs TERMINAL. »■' 

c. Set DQ knobs full counter clockwise. 

d. Set FUNCTION switch to Lp IIIGIIQ, 

c. Make measurement using RANGE switch and 
CRL dial, ■ ■ . 

! .' !. '.■' 

'' ' ' 1 I • I 

f . Multiply inductance reading In Rehries by 10, 000 
to convert to ohms. For, example,' ) millihenry Is 
10 ohms. i 



i 



NOTE 



When measurement or n high 1 loss capacitor or 
high loss inductor (which has ti dissipation fnetor 
greater than B) is made, It Is difficult to bring 
the bridge directly into balance in the manual 
.function ' mode of operation, This Ss because 
the CRL din* j and IX) dial operation:* > Influence 
each other. The interaction of th/» CRL tout 
IX) dial operations makes if more difficult to 
ndiust for aii ' optimum bridge mill balance In 
higher loss factor measurements, ( '" 

In obtnlnlug a bridge null balance, the balancing 
operation is done so thu'l the bridge nppmtt hetf 
the balance by alternately operating the control 
dials several times. CnrnVrnienMy, th" balance 
point enn not be found j when the balancing oper- 
ation is begun fnim arbitrary rout col dial settings. 

An operating procedure which fncH»tat»s such 
: balancing nprritt inn ' in high dissipation factor 
capacitance measurements Is outlined below: 

>n, S*H FUNCTION 1 switch to Cp AUTO position. 

I) , Connect sample to UNKNOWN terminals,' 

c. Perform balancing operation in a .Cord with 
I i the chpaellunce measurement 1 procedures 
steps c through g (paragraph 3-24), '<,:■ 

■ , . ■ 1 ■ ' ) 



d. Change FUNCTION switch' setting to Cpllltlll 
D position. 

■ ' ''' , - . '. ■ .'' 

e. Rotate IX) dial control until ' null meter 

pointer shows minimum deflection from lis 
; :' center mull) point. 

f. Carefully rotate CRL dial control so that null 
meter pbtnler shows lesser deflection. 

g. Repeat steps e and f until minimum meter 
i pointer deflection is obtained, 

, h, Read capacitance value >tn CRL dial display, 
and dissipation factor value mi IX) dial. 

The above procedure also applies; loIowQ Induct - 
mice measurements. First measure the sample 
in Ls AUTO mode to roughly bring I he bridge into 
balance with respect to the Inductance, and then 
change function to Ls LOW C) position to measure 
its Q value. 
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SECTION IV 
THEORY OF OPERATION 



4-1. INTRODUCTION. 

4-2. This section Includes circuit operation deti'i. 
for the Universal Bridge. A funeral description of 
operation Is given first, with details of the various 
circuits following. Kadi assembly In the instrument 
is discussed in the order of its assembly designation 
(A100, A200 ( etc. ) as listed in Table 4-1. 



A100 
A200 



A300 
A400 
A600 



4-3. 

■ 4-4. GENERAL. 

4-5. For capacitance and inductance measurements 
with the FUNCTION switch set to Cp AUTO or Ls 
AUTO, a I kHz sigi al drives the bridge and balance 
is achieved by selecting the proper range and adjust- 
ing only the CRL control. This is possible because 
a voltage-controlled resistor is substituted for one 
resistor in the bridge circuit. Thus, simultaneous 
adjustment or more than one control is eliminated. 

4-6. BLOCK DIAGRAM. 

4-7. Figure 8-2 Illustrates the bridge and auto null 
circuits. The auto null circuits are used when the 
FUNCTION switch is set to Cp AUTO or Ls AUTO 
position. As seen in Figure 8-2, the phase detector 
receives two signals: I) an error voltage from the 
detector amplifier which Is proportional to bridge 
unbalance, and 2) a reference voltage derived front 
the 1 kHz signal source. The phase detector output 
voltage is therefore proportional to bridge unbalance. 
This proportional voltage is applied through a dc am- 
plifier to the voltage-controlled resistor circuit. This 
controlled value is the resistance of the one arm of 
the bridge. As the CRL control is rotated to achieve 
bridge balance, the voltage-controlled resistor value 
electronically follows the CRL control. Thus, when 
bridge balance is achieved, no error voltage is pres- 
ent and the null meter indicates zero. 



4-8. In generating the reference signal input to the 
phase detector, two voltages are applied to the ref- 
erence phase comparator. The comparator voltage 
output has a phase relationship, 0 , with respect to 
the driving signal. The phase multiplier .translates 
this relationship to 20, since 20 is the most effec- 



tive angle for maximum sensitivity in the circuit. 
This 20 Information Is applied to the reference volt- 
age generator and a 1 kHz square wave results which 
'is displaced In phase by 20 from the driving voltage, 
The generated 20 reference signal is then applied to 
the phase detector for comparison with the bridge 
error voltage. 



4 - n - "ASIC CIRCUITS FOR CAPACITANCE 
MEASUREMENTS. 

4-12. Figure 4-111 illustrates the basic bridge cir- 
cuit for parallel capacitance {Cp HIGH I)) measure- 
ments at lkllz. Figure 4 -1C Illustrates a basic bridge 
circuit for series capacitance (Cs LOW D) measure- 
ments. For parallel capacitance measurements with 
the FUNCTION control set to Cn AUTO, the basic 
bridge circuit is shown in Figure 4 -ID. 



4-13, BASIC CIRCUITS FOR INDUCTANCE 
MEASUREMENTS, 

4-14. Figure 4-1E illustrates the basic bridge circuit 
for series inductance (LOW (J) measurements at lkllz. 
Figure 4 -IF illustrates the basic bridge circuit for 
parallel inductance (HIGH Q) measurements at 1 kHz, 
For series inductance measurements with the FUNC- 
TION switch set to Ls AUTO, the basic bridge, circuit 
Is shown in Figure 4-1G. 



4-15. RANGE AND FUNCTION SWITCH AlOO. 

(Schematic Diagram, Figure 8-3 ) 

4-10. Assembly AlOOconsistsof RANGE swltchSlOl, 
FUNCTION switch S102, and a printed circuit board 
lor lead and component connections. The RANGE and 
FUNCTION switches route signals in the instrument 
for proper operation. RANGE switch SluT selects the ' 
resistor which forms one arm of the bridge circuit 
for balancing during a measurement. The selected 
resistor correctly attenuates the applied signal. Ca- 
pacitors CI01 through C105 provide frequency comp- 
ensation for certain ranges when ac voltages are 
applied during L or C measurements. 



Table 4-1. Assembly Designations 



Range and Function Switch 
Power Supply and 1 kHz 

Oscillator 
Reference Voltage 
Detector 

Decimal Point and Direction 
Indicator 



04260-7055 

04200-7022 
04200-7023 
04260-7724 

04200-7020 



DESCRIPTION. 



4-0. BASIC BRIDGE FOR RESISTANCE 
MEASUREMENTS. 

4-10. Figure 4-1A shows the basic bridge circuit 
used to measure resistance, A four-arm bridge cir- 
cuit is rormed by resistors Ra, Rx, lis, and Rb. Rx 
is the fixed unknown R to be measured; Ra is deter- 
mined by the value of Rx; Rs is a fixed value; and Rb 
is variable to adjust for bridge balance. In actual use, 
the Model 4200A bridge circuit is adjusted for a null 
indication on the meter with the CRL control and the 
unknown resistance Is read directly from the display 
with correct units and decimal point placement. 



4-1 



Section IV 
Kjgure 4-1 



Model 42G0A 



A A 

/ ^ < r t)e Hesistnn.'e It 

JN, /</ »s ItaKI) Its 

- : V ^ - 


A de voltage from battery HTJ is applied between 
bridge points 0 and P. Variable resistors Ha and Hb 
are adjusted [or a zero or null reading on the indica- 
tor. With a null condition, voltagedrops across bridge 
arms XP and YP are equal and the bridge is said to 
be balanced. Thus, the value of unknown Hx can be 
determined from the basic relationship: Hx Hb, or 
Hx Haiti) Hs. Ha Its 1 


! * 'A^, Parallel Capacitance Cp 

h l,,ItJ " t): l) - or ' lo r>0 al 1 kHz) 
/ ,> Cx Ct Ith Ha 

<^ • >• s ( ( 

h \ Vjt,, ,)x 2Vi C.\Itx 2/fCtHc 
•i f frequency 


This circuit is similar to the basic H circuit, but note 
that capacitor Ct is inserted in parallel with He (l)<; 
ronitoi). itx, inpaiauei \viin unhitovwi tapai uoi 
represents the inherent resistance ol any capacitor. 
A I kll/. signal replaces thedc voltage used inH meas- 
urements. The relationships tor this equivalent bridge 
circuit are given in IS. 


'$S\-, h'erles Ca|»acitnnee Cs 
, V \' U.OWi): »,ilbl-tn2atlkll/.) 

/ 1 . ► £ Cs Ct lib Itn 

hV /% tlx 2»lCxH\ 2 net Hi* 

Y ' livqneney 


In litis mode,Ct is in series with He (IK} control) and 
loss resistance Hx is in series with unknown capaci- 
tor C\ 


/ > t MltllH'l ^ilJMl. 11 il Fit ■ 

■ ■ *>.... p. cp auto 

- t ■ >/'// C\ ClHb Ita 


This circuit is similar to the circuit ol ltcxceptth.it 
He is replaced by ltd. ltd represent'* a voltage-adjust- 

-.Kin i*» »*w 1 1 r . »» \\ f \t it* Ii ■»lktt l l > l*itkliii»'llKl * ir 1" 1 ) 1 c t Ki. t \l t l: 1 ii» .t \i * 
*llfH | l'MMII[ \\H|l || 1 |>'LLMHtlltl|l)i ;*lll)(l.>ir> l II 1 \fl H 1^,1 

arm resistance ami eliminates the need lor simultan- 
eous bridge adjustment with more than one control, 
Tims, with the Model -l2i)i)A, 1 he, capacitance measure- 
ment can be made quickly >vll)> only the CHI, control. 


[■; ,| Series Inductance l,s 

,/K v' (LOW O: 0.02 In 21) at I kHz) 
V' 

y j> i.x i.t tta lih 
V. ' ' ' ,/' lis LMI.xHx 2»ICtHc 
» V > / 1 irequemy 


Unknown inductance l,\ has a series resistor Hx which 
represents, the resistance oi 1 1 1 ■ > coil windings and loss 
ol inductor 


T Parallel Inductance I.p 

»>,/ uX\ tHKill 0: H - IDOI) at 1 kll/.) 
/ V )-\ Ct Haltb 

■ \, V M ' 2»ll.x 2,1 Ct He 

>r i irequenry 


J 

This circuit is similar tothe si'ries Inductance equiv- 
alent circuit, except that loss resistance Hx is in 
parallel with t.\ and Ct Is In series with He (IX} 
control). 

i 


( series Inductance l,s AIJIO 
X ' ./ l.s CtHaltli 

: i 


This circuit is similar tot: except that He is replaced 
by ltd. ltd represents a voltage-adjustable re istor 
wliichclectronlcally adjusts this bridge arm resistance 
and eliminates the need tor simultaneous bridge ad- 
just ment-j with more than one control. Thus, with the 
Model 42.50A, the inductance measurement can be 
made quickly with only the CHL control. 

r 



figure 4-1. Paste Bridge Circuits 
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4-17. FUNCTION switch ;'|02 routes signals to unci 
from 1 various lunctlij:"i-> Iriruits in Mil- instrument. 
When set Id R position, 40 Vdc Is routed through S102 
and HANCJ.S s\vltch SlDI to tin.' unkuown it. For L 
measuroments, the brl</ge arm connections to tlitf DO 
and CItl. controls are reversed from that lor C meas- 
urements. Tills technique maintains the same phase 
relationship for tint bridge error signal and the ref- 
erence voltage lor (he AUTO null circuit. The CRL 
direct!')!* indicator lights are also energized tor Cp 
AUTO or l.s AUTO position of the FUNCTION switch. 
Hill) ami Itlll an* fixed bridge resistors selected hy 
FUNCTION switch S102. 

4-18. POWER SUPPLY AND 1 kHi: 
OSCILLATOR A200. 

(Schematic Diagram, Figure li-i ) 

'1-1!), Assembly A200 Includes four power supply sec- 
tions which generate operating dc voltages ami also a 
1 Ml/, oscillator circuit. Tin? ► Ul Vdc ami -12 Vdc 
outputs are reflated and the >40 Vdc and > 110 Vdc 
outputs are not. Tin? oscillator circuit generates the ! 
I kHz signal lordrlving ;he Instrument bridge circuit 
during L or C measurements. 

•1-20. POWFR SUPPLY. 

■1-21. PItlMAIZY POWFR. As shown in the si hematic ! 
of F Inure K-4 f either 115 Vac or 230 Vac is applied 
through inse Fl and LINK switch SI to Tl prlmaiy. 
Rear-panel 115. 230 switch S2 connects Tl primaries 
in parallel lor 115 Vac operation or in series lor 2:10 ' 
Vac operation. 

i / 
4-22, • 13 VDC SUPPLY. The regulated . |:» Vdc sup-/ 
ply consists of full -wave rectifier CR20I, CR202 whose 
output is smoothed hy C2DI, regulated by 0201, O202, 
0203, and further filtered by C203. I b-eakdown d)6.le 
CH20:i,)rovldi's a 1 2. 7 volt relerence at 0203 emitter. 
Output voltage variations are sensed at 0203/hase, 
amplified, and supplied to driver O202 base/ O202 
then controls rcgulatorO201 to oppose the output volt- 
age change. Resistor 11204 across 021)1 collector- 
emitter provides protection lor 0201 when t,fie»13Vde 
output is overloaded. I 

4-2:». -12 VDC K JPPLY. The regulated -12 Vdc 
supply consists of half-wave rectifier/ CR204 whose 
output is smoothed by C204, regulated by 0204, and 
further littered byC205, | breakdown diode CR205 pro- 
vides a 12.7 volt reference at 021)4' base. When the 
output voltage starts to change,, this change Is sensed 
by regulator Q204 which changes/its dynamic resis- 
tance to oppose the voltage change. 

/■ . 

4-24. »40 VDC SUPPLY, The' unregulated -10 Vdc 
supply consists of half-wave rectifier CH21W whose 
output is filtered by the RC combination of R207 and 
C200. Series resistor 11207 limits the output voltage 
to the UNKNOWN terminals during It measurements. 

4-25. ► 1 10 VDC SUPPLY, The unregulated * 1 10 Vdc 
supply consists of hall-wave rectifier CR207 whose 
output is filtered by C207. This * 110 Vdc is' supplied 
via pin P, FUNCTION switch SI02,and RANOF. switch 
S101 tothe decimal point and direction indicator neons. 
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4-2fi, I kHz, OSCILLATOR, 

4-27. Transistors 0205, 0200, and associated compo- 
nents form a 1 kll/. oscillator circuit. F.mltter fol- 
lower O207 provides the buffered 1 kHz output to 
transformer T2 to drive the bridge circuit for L and 
C measurements. The oscillator is an RC type with 
positive feedback from (J20G collector to 0205 base 
to maintain oscillations. Operation frequency |s pri- 
marily determined by C20i), C210, R20!i, R20!), and 
R210, Variable resistor R210 permits frequency ad- 
justment, R213 is the output level control, Plus -3 
Vdc Is supplied from pin I) via OSCILLATOR INT-KXT 
switch S3 to pin U, Tims, the oscillator circuit is 
energized only when S3 is set to INT, Capacitors 
C20K and C214 filter I kHz from the - 13 Vdc line, 

4-28. REFERENCE VOLTAGE ASSEMBLY A300. 

(Schematic Diagram , Figure lt-5 ) 

4-2!), INTRODUCTION. 

4-30, The circuits of assembly A300 receive the I 
kHz signal from br'.ilge transformer T2 and nenerate 
a nenatlve output pulse. The duration of this pulse 
ischial to twice the phase angle (0) helween the bridge 
drivinn sinnal from T2 and the 1 kHz sinnal across 
one arm of the brldne circuit. This 20 pulse duration 
thus represents a phase relationship in part of the 
brldne circuit and Is used to delect the error sinnal 
component In phase with the reference voltage of the 
phase detector. Detector output drives the voltage- 
eontrolled resistor automatically for bridge balance. 
This automatic action occurs when the FUNCTION 
switch is set to Cp AUTO or Ls AUTO. The 20 re- 
lationship Is used because It provides maximum null 
resolution and stability for the loop circuit. 



4-31. RFFKRFNCF, PHASE CIRCUITS. 

4-32. The reference phase circuits reconstruct the 
bridge driving signal from T2 and compose a 1 kHz 
square wave which is in phase with thlsdrlving source, 
This relerence square wave Is applied to the phase 
comparator. The reference phase circuits include 
high-impedance amplifier No. 1 (0305, O300), dif- 
ferential amplifier (O303, 031)4), and limiting amp- 
lifier 0307. 

4-33. The 1 kHz signal lromT2(4) and switch assem- 
bly A I DO Is applied at A3()0(D), From pin 0 the signal 
is ac coupled through C307 to 03015 base, O300 and 
O305 amplify the signal current and apply It to (in- 
ferential amplifier transistor O304. Capacitor 0305 
is selected to provide positive feedback to 0300. This 
compensates input capacitance of the amplifier ami 
stray capacitance of CHI, resistor R3. The other in- 
put to the differential amplifier is froi»O301 emitter, 
which is the other signal from the bridge circuit. Thus 
the differentially summed output at 0303 collector is 
a reconstructed sine wave in phase with the bridge 
driving signal. From 0303 collector, the sine wave 
is ac coupled through C3D'J to 0307 base. Diodes 
CR301, CR302 limit peaks, so the output from 0307 
collector is a squared wave. This squared wave Is 
ac c mpled through C3I7 to the phase comparator 
circuit. 

4-3 
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4-34, < VARIABLE PHASE CIRCUITS, 

4-35, Tlie variable phase circuits receive an acvolt 
age from one arm of the bridge circuit and supply a 
square wave which is out of phase with the bridge 
driving signal at T2. The variable phase circuits 
include high-impedance amplifier No, 2 (Q301, Q302) 
and limiting amplifiers Q30B and Q309, 

4-36, The 1 kHz signal from T2(3) and switch assem- 
bly A100 is applied at A300(7>. From pin 7 the signal 
is ac coupled through C301 to Q301 base, Q301 and 
Q302 amplify the signal and supply it to limiter amp- 
lifier Q308. (From Q301 emitter, the signal is also 
supplied toQ303 base in the reference phase circuit.) 
Diodes CR303, CR304 limit signal peaks, so Q309 in- 
put is a clipped sine wave. Limiting amplifier Q309 
and diodes CR305, CR30C further limit po,tks,so Q309 
output is a square wave, This square wave Is the 
second Input to the phase comparator circuit! 

4-37.' PHASE COMPARATOR, , 

4-38. Phase comparator Q310, Q311 receives two 
square wave Inputs: I) one from the reference phase 
circuits which is in phase with the bridge driving sig- 
nal, and 2) a second from the variable phase circuits 
which has a phase relationship 0 with the bridge 
driving signal. The phase comparator output at Q311 
collector is a negative pulse whose duration is equal 
to phase angle 0 . 

4-30. The phase comparator acts as an AND gate: 
that is, when the variable-phase square wave input 
at Q310 base Is positive-going and the reference 
square wave at Q311 base Is negative-going, a nega- 
tive pulse results at Q311 collector. This negative 
pulse Is 0 wide; that is, its duration is equal to the 
phase difference between the two phase eompar itor 
inputs. 

4-40. MILLER INTEGRATOR. 

4-41. Tlie Miller integrator circuit receives the 
negative pulse from the phase comparator andgener- 
ates a positive "A" shaped waveform. The duration 
of thc^A" shaped pulse is twice that of the Input neg- 
ative pulse. C318 is the integrating capacitor. 

4-42. S WITCH. 

4-43. Transistor switch Q^13 makes a square wave 
from the "A' shaped input pulse. The square wave 
output duration is equal to the input pulse duration. 
Q313 is normally off. When the input pulse starts, 
Q313 saturates and remains on until tlie input pulse 
returns to its base line value. The switched output 
Is supplied at pin 15 to drive the one-shot multivi- 
brator on detector assembly A400. 

4-44. DETECTOR ASSEMBLY A400. 

(Schematic Diagram, Figure 9-6 ) 

4-45. INTRODUCTION. 

4-46. Assembly A400 circuits receive the bridge 
unbalance information and the 20 pulse from refer- 
ence voltage assembly A300. These Inputs are used 
to automatically adjust a variable resistance circuit 

4-4 
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which replaces a resistance In one arm of the bridge 
forCp AUTOor LsAUTO functions, In addition, these 
inputs are used to control thedlrectlon indicator lights. 
The right or left direction light is on, depending on 
which way the CRL control must tie rotated to balance 
the bridge, Detector circuits include the error sig- 
nal amplifier, phase detector, one- shot multivibra- 
tor, differential impllficr, Miller integrator, vari- 
able resistance circuit, and CRL direction light 
control, 

4-47, ERROR SIGNAL AMPLIFIER. 

4-48, This 80 dB amplifier includes transistors Q40 1 
through 0.405 and nssociatedcomponents. Input at pin 
1 is a 1 kHz sine wave (ir internal oscillator is used; 
otherwise frequency of external oscillator) whose amp- 
litude represents the amount of bridge unbalance 
(error signal) 1 , Sine wave outputs from Q404 drive 
part or the phase detector and also the meter circuit. 
An output from Q405 emitter (phase-shifted 00" lead- 
ing) drives that part of the phase detector which con- 
trols the direction Indicator light circuit. Thu^when 
an unknown L orC is connected across the UNKNOWN 
terminals, the bridge circuit Is unbalanced and an 
error signal results. This causes a meter reading, a 
direction light to be on, and also controlled value for 
the variable resistance, 

4-40, The error signal is applied at pin 1 and ampli- 
fied byQ401, Q402, and Q403, Diodes CR102 through 
CR405 provide limiting at Q402 to obtain logarithmic 
amplifier characteristics. Also, when oscillator 
switch S3 Is set to INT (pins 0 and 7 shorted), nega- 
tive feedback occurs from Q404 emitter to Q403 base 
through a twin T filter, The T filter provides mini- 
mum negative feedback at 1 kHz, which peaks the 
amplifier at this frequency and it effectively becomes 
a tuned amplifier with overall loop gain maximum. 
Breakdown diode CR401 in Q403 emitter establishes 
the dc operating point for this transistor. IJ404 is an 
emitter follower which supplies the amplified error 
signal to part of the phase detector. Phase-shifting 
network R420 and C412 cause the output voltage wave- 
form at Q405 emitter to lead the error signal. by 00". 
Diodes CR406 through CiMOOare a full-wave rectlHer 
to provide a dc for tlie meter which Is proportional 
to bridge unbalance. 

i . 1 

4-50. ONE SHOT MULTIVIBRATOR. 

4-51. The one-shot multivibrator (OS MV) receives 
the negative pulse via pin 12 from switching amplifier 
Q313 and generates 1 kHz square waves. Comple- 
mentary square waves from both collectors of the OS 
MV are applied to phase detector diodes CR4 12 and 
CR413. 

4-52. The quiescent state of tlie OS MV is Q406 off, 
Q407 on. RC combination C4 16, C417, R425 differ- 
entiates the |)o s it ive- going trailing edge ol the nega- 
tive input pulse. Tlie resulting positive pulse at Q406 
base turns this transistor on. RC combination R428, 
C41B determines how long the Q407 off, Q406 on con- 
dition exists. Diodes CR410, CR411 provide a speed- 
up action for the OS MVwhen it changes states so that 
the square wave edges ar> sharpened. 
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4-53. PHASE DETECTOR, 

4-54. The phase detector circuit receives square 
waves from the OS MV and sine wave from the error 
signal amplifier. A varying etc output results at IM35, 
U430 Junction which is proportional to bridge unbal- 
ance, The phase detector is actually two phase ilo- 
tettisig circuits; duo lor the variable resistance clr- 
ciiit, and a second (or the CUL direction 1 i|* lit control 
circuit. 



4-55. The error signal sine wave from O404 emitter 
is implied through C41I to CIM12, CU413 junction. 
The complementary square waves from, the OS MV are 
applied through IM33 and 1(434 to the other ends of 
these diodes. When Q4l)li collector Is positive (.4,4 
volts), and 0407 collector Is zero, diodes CIMI2 and 
CU4I3 conduct. Error signal amplilier output voltage 
appears at H435, U43U junction without attenuation: 
Whei>O40fi collector voltage Is zero and O407 collec- 
tor is .4.4 volts, CJ<4 12 and CIM13 are cut oil; error 
signal amplifier output voltagedoes not appear at H435, 
1M3i» and this junction Is the same voltage level as the 
average voltage level ol »2,2 Volts. The Voltage level 
at IW30, IM3| lunction Is the average b>ve| ol . 2, 2 
volts. Thus the differential output between IM35 , IM30 
Junction and IM30, U43I iimct ion is the synchronized 
rectified output ot the error signal. Tills iiiitput Is 
supplii'd to 04 OH tor proportional control ol the vari- 
able resistance circuit, 

4-50. Operation of the CU4I4, (.'11415 lie, hi control 
section of ,the phase detector is sumlar. except that 
the error signal sine wave is phase-shitted til) ahead 
by 11420, C412. 0105 combination. When the bridge 
Is unbalanced with the CUL counter too low, an error 
signal Is applied and tin- dc otitput to the lie, lit control 
different ialamplltier Is more positive. With the CUL 
counter too high, output is less positive. 



'!-!>?. QU I EltENTIAL AMPLIFIER AND 
MILLER INTEORATOH. 

4-5H. This circuit uses the phase detector output to 
control the variable resistance circuit. The Milter 
integrator provides stability lor the overall leedbaek 
looj) near null or bridge balance u Jo h i„ost sensitivity 
is required. The dlllereiiti.il amjililier output at IJ40H 
collector is a dc level which chaises with the phase 
detector Input at 04 OH base. Integrator circuit 04 10 
and C420 amplifies 04 OH output and stabilizes control 
ol the variable resistance circuit. ,:ear null or bridge 
balance point, noise and random variations are mini- 
mized by the integrator circuit. 

•» -50, VARIADLE RESISTANCE CIRCUIT. 

4-1)0. The variable resistance circuit Includes .OVdc 
regulator0415, phase splitter Q4U, and emitter fol- 
lowers 0412, 0413, 0414. Diodes C1M11), CR420 are 
the heart of the variable resistance circuit, with their 
bias state controlling their resistance. In Gp or Ls 
AUTO position, this controlled resistance becomes the 
R value which replaces the DO control in one arm of 
the bridge (see Mock Diagram, Figure 8-2 ). 



4-01, Phase splitter 04 fl conduction controls CR4 10, 
Ctt42()biasthronghemltter followers 0412, 0413, and 
0414. When 0411 base voltage decreases, current 
through IM40 and U447 decreases; base voltage levels 
of 0412 and 0413 increase, and the forward current 
through CIMltl, CU420 increases. This causes the 
effective resistance of the diodes to become smaller. 
When 0411 input voltage causes 0411 to he cut off, 
current begins to flow through CIMUS, CIM17, and 
CIMlB; base voltage level of 0412 and 0,413 cannot 
Increase, At this time, diodes CU4 10, CU420 have 
the minimum resistance for the bridge arm, When 
0411 base voltage increases, 0411 turns on and 0411 
collector to emitter voltage becomes small. Diodes 
CIMltl, CIM20 are cut oil and their effective resist- 
ance becomes several hundred megohms. Thus, the 
variable resistance circuit changes its resistance as 
controlled by bridge balance mlormation lroi>> the 
phase detector. 

4-02. PIFFEUENTIAL AMPMHKR AND 
LAMP PRIVERT ' 

4-03, This circuit uses inlormatlon from the phase 
detector circuit (Paracraph 4-50) to light the cor- 
rect Cltt. direction lamp, figure 4-2 is a stmpli- 
tled diagram ol the light control circuit. The error 
ilc level at 04 10 base is added with tile reference level 
al 0417 base by the differential amplifier to give a 
resulting dc level at drkverOUK base. When theCltl. 
control is set too low lor bridge balance, 04 10 is 
turned on; this causes 01 10 lo be oil with its collec- 
tor voltage rising to near .110 volts, and right CUI. 
light V002 is energi/>d through It 450. With the CRL 
control loo high, 0410 is oil, 04 IK is on, ami left 
CRL light VijOl is energized through R457, 04 IK, and 
IM55. 




Figure 4-2. CRL Light Control 
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4-64. CHASSIS ASSEMBLY ASOO. 



4-05, Chassis assembly A500 consists of the main 
mounting pinto (top duck and rear panel) and those 
parts that are permanently riveted on IU These parts 
are Identified as: J I, ac power Input jack; .12, 18-pin 
connector for printed circuit assembly A200; .13, 15- 
pin connector for printed circuit assembly A300; .14, 
15-pin connector for printed circuit assembly A400; 
and 52, 115/230 volt ac power slide switch. 



4-66. DECIMAL POINT AND DIRECTION 
INDICATOR LAMP A600. 

{Schematic Diagram, Figure H-3 ) 

4-07. This assembly Includes decimal point neons 
V003, V004, V005, series resistor K0OI and CItl. 
direction neons V001, VG02. Decimal point lights are 
controlled by the position of the RANCH and FUNC- 
TION switches. CHL direction light control is ex- 
plained in Paragraph 4-03. 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION, ] 

5-2. This section provides maintenance und adjust- 
ment information for the Model 421MA. The section 
contains four ureas of information as follows: 

a. performance checks are included in Table 5-2 
to verify operation of instrument circuits; 

b. troubleshooting und repair information is in- 
tended to aid systematic troubleshooting and repair; 

c; adjustment procedures are given in the, order 
recommended for use; these adjustments Include 
checks of critical components In the bridge circuit 
and also selection procedures for factory-selected 
components ; 

d. operation checks of printed circuit assemblies. 
5-3. TEST EQUIPMENT. 

5-4. Recommended test equipment for performing 
the checks and adjustments outlined in this section ( 
is listed In tabularform with thei roccduro tobc per- 
formed. Test instruments other than those listed cail 
be ur.od if their specifications equal or exceed the listed 
characteristics. 

5-5. INSTRUMENT COVER REMOVAL. 

5-C. To' remove top or bottom cover> remove two 
screws at' rrir of cover, slide cover toward roar of 
Instrument, and lift cover off. Slide covers are re- 
moved by taking out tour screws in each cover and 
lifting cover off. 

WARNING 

115 or 230 volt tie terminals are exposed 
when bottom or side covers are removed. 
Exercise caution during troubleshooting, 
adjustments, or repair, To avoid damage, 
disconnect power during adjustment or repair. 

5-7. ASSEMBLY IDENTIFICATION . 

5-8. Table 4-1 lists the assemblies in the Universal 
Bridge, Assemblies are Identified by assembly num- 
ber: for example, A200. 

5-9, PERFORMANCE CHECK, 

5-10. Performance checks outlined in Table 6-2 can 
be used as an operating check for the instrument.' 
These checks can also be used: 

1 a. as part of an incoming inspection cheek of Instru- 
ment specifications; 

• b. periodically, for Instruments used in systems 
where reliability Is of utmost Importance; 

c. as part of a troubleshooting procedure to locate 
operation problems, and 

d. after any repairs or adjustments, before return- 
1 Ing Instrument to regular service. 



Table 5-1. Performance Check 
Test Equipment 



Recommended Unit 


Model or 1 
Part Number 


C: I (if ±0,2%, sll mica 

C: 0.1 nF ±0.2%, sll mica 

C: G. 01 ;iF ±0.2%, sll mica 

C: lOOOpFdO.2%, air 

C: 100 pF ±0.2%, air 

C: 10pF±2,5%, 500 WV, cer 

C: 1 pF ±10%, 500 WV, mica 


14401' 
44408 
4440B : ' 
U>3B0A ) 

1038 OA ; 
ln38l)A 

k.s'bha 

, 1 


L: 1 mil ±0,5% 
L: 10 m!I±0.S% 
L; 100 mil ±0,2% 


■ rtR-1482 i; 
UK-MBMI 
lilt- 1482-1. 


These resistors can be used for resistance (K) 
arid dissipation factor (D) checks. One per cent 
resistors are used with capacitors for D checks 
and 1/2% (or better) are used for resistance checks. 


carb flm, ,10 M, 1/4% IW 
met flm, 1 M 1/2%, 1/2W 
met flm, 99K, 1/2%, 1/2 W 
carb lint, 29.0K1%, 1/2W 
carb flm, 15K 1*. 1/*W 


0760-0025 
0757-0017 
0757-0010 
0727-0185 

U it. 1 -UllMJ 


met flm, 10K 1/2%, J/4W 
ww7,5K 1/4%, 1/8W 
met flm, 5K 1/4%, 1/8W 
carb flm, 3K, 1%, 1/2W 
ww, 2K, 1/2%, 1/2W 


0698-4203 
0811-0046 
0698-3237 
0727-0124 
0811-0285 , 


carb flm, 1,5K, 1%, 1/2W 
carb flm, IK, 1/2%, 1/2W 
carb flm, 300 ft. 1%, 1/2W 
met flm, 150 ft, 1%, 1/BW 
met flm, 100 ft, 1/4%, 1/2W 


0727-0110 
0727-0451 
0727-0065 
0757-0284 
0757-1012 


carb flm, 78.7 ft, 1%, 1/8W 
carb flm, 30 ft. 1%, 1/2W 
ww, 0 ohms, 1/2%, 1/2W 
carb Urn, 7.5 ft, 1%, 1/2W 
ww, 1.1 ft, 1/2%. 1/2W 


i 

0698-4395 , 
0727-0991 
0811-0294 
0727-0705 
. 0811-0284 


DC Null Voltmeter 
Ranger 1 mV to 300 Vrms 
Input R: 1 megohm 


HP 413A 

t 


AC Voltmeter 
Range: 1 mV to 10 V 
Input Impedance: 1 megohm 


HP 403 D 


Electronic Counter 
Sensitivity: 50 mV 
Freq: Dc to 100 kHz i 
Display: 4 digits minimum 


HP 5245Lwlth 
HP 5261A 
Plug -In 

i 
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Tuble 5-2, Performance Checks 



Model 4200A 



1 , CAPACITANCE. MB ASURP.MF.NT. 

C ftanitc: 1 ijF to 1000 m F; C Accuracy: t (1',' » l di|*it), 1 nF to 100 /<F 
D Range: 0, 001 to 0, 12 for LOW D: 0. 05 to 20 for HIGH D 

D Accuracy: LOW D t 2 ; — %. 

! rJl) or Reading 

HIGH D -- » (10 D of Rending f 4) V 

- (10 ,71) of Rending + 2) %. 

(C greater than lOOpF and at lkllz; an additional error t ONE 

DIAL DIVISION Is required at frequencies other than 1kHz. ) 



a. Connect equipment as shown In Figure 5-1. 



HP4260A HP4260A 
REAR PANEL FRONT PANEL 





HB^ 1 ' ■■' 






UNKNOWN 






DET 


STD 




R 




■ • 






«r* <Z> ] 
4B) . 1 


GRD 

i 


CAP 










•»■•<•! 












1 * 



I-V.ure 5-1. Capacitance and I) Accuracy Check 



I). For this dices, locate the following components: 



.Standard 
Capacitor' 


Connect Hesistor 
for .Standard 1) 


Function 


C Headings 


D Headings 


C Readings In 
Cp-AUTO 


1 |iF 




Cs 


0989 


- 1011 nF 


less than 0.002 


0984 


- 1010 nF 


0,1 nV 




Cs 


098.9 


- 101.1 nF 


less than 0,002 


098.4 


- 101,0 ii F , 


0. 1 it F 


series 7, 5 li 


Cs 


098.0 


- 101,1 nF 


0,0024 - 0.007 


098.4 


- UU.O li F 


0. I ,cY 


series 30 li 


Cs 


008,9 


- lOl.lnF 


0.0159 - 0,022 


098.4 


- 101.0 ll F 


0, 1 /iF 


series 150 U 


Cs 


01)8.0 


- 101. inF 


0.088 - 0.099 


097.5 


- 100.7 nF 


0.1. jiF 


parallel 30K !i 


Cp 


098.9 


- 101,1 nF 


0.050 - 0.05 


098.4 


- 101.0 nF 


0.1 !>¥ 


parallel 15K li 


Cp 


098.9 


• 101. InF 


0,112 - 0,1 


098.4 


- 101,0 n F 


0.1 /iF 


parallel 3K li 


Cp 


098,9 


- 101. l nF 


0,575 - 0,.!9 


098.4 


- 101.0 nF 


1 0. 1 ,i F 


parallel 1,5 K 


Cp 


098.9 


- 101.1 nF 


1,2 - 0.95 


098,4 


- 101. it nF 


0. 1 )i F 


parallel 300 11 


Cp 


098.9 


- 101. InF 


10 - 4 




i 0. 1 nF 


parallel 78.7 


Cp 

Cs 


098.9 


- 101.1 nP 


10.6 - 50 






0.01 nF 




09, 89 


- 10.11 nF 


less than 0,002 


09. <M 


- 10.10 nF 


1000 pF 




Cs 


0979 


- 1021 pF 


less than 0.002 


0974 


- 1020 pF 


100 pF 




Cs 


0097 


- 0103 pF* 


less than 0,002 


0097 


- 0103 pF* 


10 pF 




Cs 


0009 


- 0011 pF* 




0009 


- 0011 pF* 

- 0002 pF* 


I pF 




Cs 


0000 


- 0002 pF* 




oooo 



• For calibration, subtract residual capacitance from measured value. 



C Set FUNCTION .switch to Cp AUTO, 

d. Connect I ,iF standard capacitor to UNKNOWN terminals, 

e, Pet CHL counter to 1000. Set RANGE switch on nF range to light right decimal point Unlit. 
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Table 5-2. Performance Checks (cont'd) 



[ 1 i 

f. Rotate CUL. control for meter null at center and observe that CRL direction lights change at 
null position. 

g. Set FUNCTION switch to Cs LOW t) and adju.st HQ dial for meter mill. (Slight adjustment of CHI, 
control may give best null.) Head the measured C and'D values. These values should be within the 

i values listed above for the standard capacitors. 

h. Repeat the procedure for the other standard capacitors listed and connect resistors as indicated. 



L Range: 1 /ill to 1000 H ! 

2. INDUCTANCE MEASUREMENT 



L Accuracv * (1% f 1 Di ^> from 1 mH to 100H - 
u Accuracy. ± {2% f l m ^ frQm l ^ to % mH q 



and 100 H to 1000 H. 



n. For this check, locate the following inductors: 

St anda rd Inductor L Iteadlngs J» Ls^Lmy^Q MU'adt^s_inJi^-_AU'rp_ 

t mH 0979 - 1021 #<H 0974 - 1020 n II 

10 mil 09.111) - 10.11 mil 09.84 - 10.10 mil 

100 mil 09H.9- 101.1 mil 098.4 - I01.fi mil 

Note: L.p: L readings in t.p-IIlgli Q should be as follows: 

l.p « L.s (1 » l.Q s ) 

where Ls - 1. readings in Ls-Low Q 

Q - 0 readings in l.s- Low Q or Lp-lllgh (} 

b. Set FUNCTION switch to Ls AUTO. 

c. Connect 1 mil standard inductor to UNKNOWN terminals, 

d. Set CRL counter to 1000! Set RANGE switch on fill range to light right decimal point light. 

e. Rotate CRL control for meter null at center and observe that CRL direction lights change at null 
position. 

L Set FUNCTION switch to Ls LOW Q or Lp HIGH Q and adjust HQ dial for meter null. (Slight 
adjustment or CRL control may give best null. ) Read the measured L and O values. These values 
should be within the values listed above for the standard inductors. 

g. Repeat the procedure for the other standard Inductors listed. 



I 

3. DC RESISTANCE MEASUREMENT. 

Range: 10 milliohms to 10 megohms 

Accuracy: i (1'7 i l digit) from 10 ohms to 1 megohm 

t (2'7 t 1 digit) from 10 milliohms to 10 ohms and I megohm to 10 megohms 
Residual Resistance: approximately 3 milliohms or les.s 

a. Use an external voltmeter such as the HP 4 13 A DC Null Voltmeter for maximum resolution of the 
bridge balance point. Remove the shorting strap on the Voltmeter rear panel to isolate the Voltmeter 
from power line ground. Connect the Voltmeter low or ground input terminal to the 4200A rear-panel 
DETECTOR ground terminal. Connect the other Voltmeter, Input terminal to the UNKNOWN LOW ter- 
minal on the 4200A. 



b. Set the FUNCTION switch to R, 

c, Set RANGE switch full cw. 



d. Rotate CRL control to 1000. 

e. Connect 10 megohm standard resistor to UNKNOWN terminals. 

f. Adjust CRL control for null on voltmeter and increase SENSITIVITY control cw for maximum reso- 
lution. Read measured R value from CRL counter and decimal point displayed. 

g. Repeat the procedure for the other standard resistors. 
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Table 5-2. Performance Chucks (cont'd) 



li. Remove resistor from UNKNOWN terminals. With a short, heavy piece of wire, short UNKNOWN 
terminals. .Set RANCH switch full ccw. Measure residua! resistance hy adjusting CTIIL, control for null 
indication on Voltmeter. Itesidual resistance should lie less than 1 digit* 



standard Resistors 



Model 42GOA Readings 



Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 



It) M 11 

I M 1'i s 

I00K U 
10K 'A : 



t 0.5';, L4W, metal film 
0.5',, I .-.|W, metal film 
- 0.5',', J 4W, metal film 
0.5';, I 4W, metal film or WW 
7.r>K 11 ' 0,5'.', 1 4W, metal film or WW 
5K'..» ? ().rv;, I ,»W, metal film or WW 
0.5'., I 4W, metal film or WW 
0.5'., 1 -IW, metal lilin or WW 
0.5',, I -IW, WW 
0.5',, I IW, WW 
i 0.5', , 1 IW, WW 



2K '.J 
IK '.I 
100 !.' 

io ;i, 
l ft , 



01). 711 
0'M!) 
()!)«. !) 
0!». H!» 
07. 12 
04, II I 
01,07 
DIM!) 
DIM, I) 
00, 7!) 
00,97 



10. 21 M if 

ion K :i 

101. I K 11 

10, H K u 
07. 58 K U 
05. 01! K U 
02, 03 K '.I 
10 1 1 ti 
101, 1 « 

10,21 :i 

01.03 



i. To measure the maximum dc voltage at Die UNKNOWN terminals for H measurements, connect only 
a Voltmeter to these terminals, 

j. Set n.NCTION to It, RANOK lull ecw, and rotate CRI. to 1030. 

k. Voltmeter should indicate between 110 and -10 Vdc fur 1 15 or 230 volts ac power, 



4. , INTKRNAI. OSCILLATOR: Ireiiuenry: I kll/. < 2'. 

Voltage: too mV cms : 20', 



/ 



a. Connect equipment as shown in l-'lgurc- 5-2. 
i>. Set FUNCTION switch lo 1/ LOW Q position. 
' e. Rotate CRI. control to 1030. 

d. Rotate [)Q control hill cc.v, i 

e, Read Iremicney displayed on counter and voltage Indicated on voltmeter, Counter should display 
between OHO II/. and 1020 II/, ami meter should indicate between 80 and 120 millivolts rms. 




REAR PANEL 

HP4260A 
FRONT PANI-L 




BIAS *■* 


LO 


j 


BAT + 


IN 


HP403B 
VOLTMETER 
*- 




. w 








UNKNOWN 




HP 

5245L/526IA 
COUNTER 
* 


i 


IN 



. # DO NOT GROUND TO POWER LINE GROUND 

*# USE SHIELDED CABLE AND CONNECT BIAS BAT + TO UNKNOWN CABLE SHIELD 



Figure 5-2, Internal Oscillator Check 
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Hewlett-Packard Model 42G0A Tests Performed by 

Instrument Serial No, - n ,. tl> 



PERFORMANCE CHECK TEST CARD 



Description 

i 


Check 


1 1. Capacitance Measurement 


Accuracy \ (1 n y 1 tiitfit) L 1 

LOWD i * . % \ } 
tJD of Re ad inn 

HIGH D i (10 I) of Ueadlnn f 4) % \ J 

- (10 ,71) of ItciultliK ^ 2) % 


2. Inductance Measurement 


Accuracy Mli, f 1 digit) ] 


3. Dc Resistance Measurement 

l 

i 


Accuracy 10 ohms to 1 megohm 
fc HI. » 1 digit) | |. 

Accuracy 10 milliolims to 10 megohms 
i (2'T ► 1 digit) j ■ 1 


4. Internal Oscillator 

: 

1 

i 

i 


Frequency OBO Hz I | 1020 II/. 
Volt;me B0 mV rms ! 1 120 niV rms 

i 

: 

i 
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5-11. TROUBLESHOOTING. 

5-12, Thebcst approach to isolatingtroublels toflrst 
ensure that the trouble is not a result of conditions 
external tothe 420OA; then obtninall possible Inform- 
ation from the controls and Indicators and logically 
apply this information to locate the defective unit or 
component. Figure? 3-1 {Controls and Indicators, 
front panel, Controls and Connectors, roar panel), and 
component location figures and schematic diagrams 
can he used to understand operation and locate parts. 
Table 5-3 lists t^st equipment required for trouble- 
shooting. Table 5-4 (Troubleshooting) lists possible 
trouble symptoms and checks for their cause. Tabic 
5-5 shows decimal point and units Indication logic. 
Troubleshooting of printed circuit assemblies Is simp- 
lified if a suspected assembly is replaced with an op- 
erating assembly. Printed circuit operation checks 
are outlined in Paragraphs 5-30 through 5-51 ► 

5-13. As a general check procedure, the following 
questions are a guide for isolating trouble: 

a. Are external instruments operating and con- 
nected correctly? | 

b. Is the unknown component connected correctly? 

c. Are rear-panel shorting straps in place? 
5-14. REPAIR. 

5-15. COVER AND FRONT PANEL REMOVAL. 

5-16. Instrument covers arc removed by taking out 
screws in each cover. To remove front panel, remove 
all front-panel knobs and side covers. In Figure 5-3 
locate the four screws "A" which hold the side 
frames} loosen these screws. Carerully pull front 
panel towards front while holding side frames apart 
to release panel. Loosen deck side screws also. 

5-17. PRINTED CIRCUI T COMPONENT 
Kti PLACEMENT! ~ 

5-18. To replace components on printed circuit 
boards, the following procedure is recommended: 

a. Clip leads of defective component and remove. 

b. With toothpick and soldering iron, clean compo- 
nent mounting holes. 

c. Insert replacement component leads Into holes. 
Use heat and solder sparingly and solder leads in 
place, 

d. Refer to Paragraphs 5-39 through 5-51 Tor op- 
eration clicks of printed circuit assemblies, 

5-19. CRL COUNTER AND R3 REPLACEMENT. 

5-20. CRL COUNTER. To remove this counter, re- 
move two screws'^" in Figure5-3 and lift out counter, 
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be- 
fore installing counter. 

5-21. CRL RESISTOR R3. For R3 replacement, re- 
move CRL knob and four screws "C" In Figure 5-3. 
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Install replacement R3, Adjustment is required; re- 
fer to Paragraph 5-27 (CRL ADJUSTMENTS). 

5-22, DQ DIAL AND R5 REPLACEMENT, 

5-23. The DQ dial and resistor R5 are Installed ns a 
calibrated unit and therefore not separately replace- 
able. Contact the nearest Hewlett- Packard Sales/ 
Service Office for service assistance (see lists at the 
back of this manual), 

5-24. ADJUSTMENTS. 

5-25. 1 kHz OSCILLATOR LEVEL & FREQUENCY, 
With 4260A top cover removed, connect oscilloscope 
and electronic counter to pin T of .12. Adjust R213 
for level between 4.5 and 0,7 volts pcak-to-peuk, with 
positive peak clipped not more than 100 microseconds. 
Adjust frequency with R210 for 095 to 1005 Hz. Repeat 
level und frequency adjustments until Iwth are within 
these values, 

5-26, ERROR SIGNAL PHASE AND GAIN. To check 
phase and gain of the error signal amplifier on detec- 
tor assembly A400, the lest setup of Figure 5-4 Is 
required. 

a. Disconnect the shielded cable from pin 1 of .14. 

b. Connect the equipment as shown in Figure 5-4. 

c. Set 4260A LINE switch to ON. 

d. Adjust the oscillator output voltage to l volt 
peak-to-peak on the oscilloscope. Set oscillator fre- 
quency to 1000 Hz, t 1 Hz, 

e. Alternately adjust R415 and R417 so that oscil- 
lator output voltage and .14 pin 7 voltage are in phase 
and .14 pin 7 voltage level Is between 0. 9 und 1. 1 volt 
peak-to-peak. 

f. Turnoff42C0A LINE switch und disconnect equip- 
ment. Connect shielded cable to.I4 pin 1. This comp- 
letes the adjustment. 

5-27. CRL COUNTER ADJUSTMENT. 

a. Remove power cable from the 4200 A to unground 
the instrument. 

b. Disconnect shielded cable from CRL resistor R3. 

c. Set CRL counter to 0001. 

d. Loosen screws "B" in Figure 5-3 and separate 
counter gear from gear train. 

e. With a I'r meter or unother4260A with external 
null meter, adjust resistance of R3 to be 5, 0 ohms. 

f. Set CRL counter to 0001 and engage counter with 
gear train. 

g. Tighten screws loosened in step d and check to 
ensure that CRL control operates gear train easily 
without slippage. If too stiff, loosen screws and 
readjust. 

h. Connect shielded cable to R3. This completes 
the adjustment. 
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Table 5-3, Test Equipment Required for Troubleshooting 



Item 


Description 


HP Model 


Dc Voltmeter 

! 


Input R: 1 megohm 




Oscillator 


Frequency; 20 II/, to 20 kHz 
Output Level; 2 volts rms max. 


200CD 


Oscilloscope 


Vertical Sensitivity: 50 niV/cm 


175/) with 1780A Horizon- 
tal and 1750B Dual Trace 
Vert, Ampl. Plug-ins. 


Standard Comjwnonts 


See Table 5-1, Performance Chock Test Equipment 



1 

Table 5-4. Trouble Symptoms and Possible Causes 



Symptom 


Normal Operation 


Possible Cause 


Check 


No lamps light 


One of the decimal |wint Indi- 
cator lamps should light when 
the 4200A is turned on. 


, Fuse blown 
Defective lamps 
► 1 10V supply 
Switch contacts 


Fuse 
Lamps 

Power supply - CH207 
S101, S102 


No meter deflection 
for It measurements 


Meter should deflect either 
right or left when S102 set 
to II position. 


Detective meter circuit 
40V dc supply 
Switch contacts 
Bridge circuit 


Meter, CIU, CH2 
Power supply - CR20U 
SHU, S102 \ i 
H3, HI 10 J 


No meter deflection 
for C & L measure- 
ments 


Meter should deflect right 
when S102 set toCs,Cp, 
Cp AUTO, Ls AUTO, Ls or Lp 
position. 


l kHz oscillator 

Error signal amplifier 

Switch contacts 
Bridge circuit 


Oscillator 1)205 to 
Q2 7 

Amplifier - O40I to 

0405 1 
S101, S102, S3 
CI, U3 to R5 


: Noisy null or no 
bridge null obtained 
for U measurements 


Bridge null should be 
obtained when SI02 is set 
to It position 


Switch contacts 
Bridge circuit 


S101, si 

It3, R101 'o.UllO 
C101 to C105 


Noisy null or no 
bridge null obtained 
for C and L meas- 
•irements (without 
AUTO) 

T 1 


Bridge null should be ob- 
tained when S102 set to Cs, 
Cp, Ls or Lp position. | 


Switch contacts 
Bridge circuit 

Error signal amplifier 

oscillation 
High impedance ampli- 
fier oscillation 


S101, S102, S3 
Cl,U3 to KB, HIOI to 
R109,RU1, CI01 to 
C105 

Amplifier - O40I to 
Q405' 

Amplifier - 0301,0302, 
IJ305, 0300 


Noisy null or no 
bridge null obtained 
for C AUTO and L 
AUTO measurements 


Bridge null should be ob- 
tained when S102 set to Cp 
AUTO or Ls AUTO position. 


Switch contacts 
Auto null circuits 


Si 02 

Check voltages and 
i waveforms to determine 
faulty circuit 


Abnormal operation 
on direction indica- 
tor. Auto null ob- 
tained properly. 


Direction indicator light should 
shift from left to right or from 
right to left in the vicinity of 
bridge null. 


Switch contacts 
Neon lamp driver 
Differential amplifier 
Phase detector 
Error signal amplifier 


SI03, S3 
Q4I8 

QUO, Q4 17 
CR414, CR415 
Q405 


Display out of speci- 
fications (not AUTO 
measurements) 


CRL and DQ readings within 
specifications. 


Switch contacts 
Bridge circuit 

Low impedance of high ' 
Impedance amplifier 1 


S101,S102 

H3 to H6, HIOI to Kill, 
CI to C4,Cl01toCl05 
Amplifier- Q301,Q302 
Amplifier -Q305,Q300 


Display in AUTO 
measurements out 
of specifications 


CL readings In AUTO measure- 
ments within specifications. 


Variable resistance 
circuit. 


Q411 to Q414, CR410 
toCR420, C421,L401 
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Table 5-5, Decimal Point and Units Indication Logic 



Function 

SI 02 



Range 
SI01 



Cs LOW D 
(ccw) 



Cp HIGHD 



CpAUTO 

■a- 



Decimal Lights 



Units 



R 



Deciinttt Lights 



Units 



Ls AUTO 



Lb LOWQ 



Lp HIGHQ 
(cw) 



Decimal Lights 



Units 



1 (ccw) 
2 
3 
4 

6 
« 

7 (cw) 



OFF 

OFF 

ON 

OFF 

OFF 

ON 

OFF 



OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 



ON 

OFF 

OFF 

ON 

OFF 

OFF 

ON 



M F 
I'F 
i«F 
»>F 
nF 
»F 
t>F 



ON OFF 

OFF ON 

OFF OFF 

ON OFF OFF 

OFF ON OFF 

OFF OFF 

ON OFF 



OFF 
OFF 
ON 



ON 
OFF 



a 
a 
a 
ka 
ka 
ka 

Mil 



OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 



» H 

mil 

mil 

mil 

it 

it 

II 



5-28, DQ DIAL MECHANICAL ZERO. 

a. With inst rumunt power off and top cover removed, 
rotate DQ control full ccw. 

b. Loosen two alien drive setscrews on R5 pulley. 

e. Rotate DQ control ccw until the black line on the 
Hunt off-scale end of DQ dial aligns with red index 
line on front panel window. Dual wire-wound rests- 
tor R5A, 13 should also be full ccw. 



d. Tighten two setscrews. 
adjustment. 



This completes the 



5-29. BRIDGE CIRCUIT COMPONENT CHECKS. 

5-30. INTRODUCTION. The procedures' In Para- 
graphs 5-31 through 5-38 outline checks and adjust- 
ments for the components in the bridge circuit. Tiiese 
Include fixed 0,2 /*F capacitor CI, compensating 
capacitor C305, CRL resistor R3, trimmers C103, 
CI04, C3, and accuracy of resistors in the RANGE 
switch. The test equipment setup Is shown in Figure 
5-5. These checks and adjustments should be per- 
formed tnthe order listed when u comprehensive over- 
all Instrument checkout is desired. Test equipment 
for these checks Is listed In Table 5-6. 



HP200CD 
OSCILLATOR 



LOW 



HP5245L 
COUNTER 



I/4W 



9,1ft 
I/4W 




HP4260A 



BIN 
A IN 



TRIG IN 



HP 

I80C/IBOIA/I82IA 
OSCILLOSCOPE 



* USE SHIELDED CABLE AND CONNECT J4[S) TO CABLE SHIELD 



HP20OCD OSCt IKHZ, IV P-P 

HPI75A SCOPEi CHAN A> POLARITY +UP SENS 0.2V/CM 

CHAN B: POLARITY —UP SENS 0.2V/CM 
TRIGGER! EXT 
FUNCTION: CHOPPED 
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Tnlik- {>-*W Test Equipment for Hrldue Circuit Checks, 



ITEM 


nt-SCItlPTIOhi 


■ IVIUIJI.I. UK 1 All 1 


Oscillator 


Frequency; 20 Hz to 20 kHz 
Oiihmt 1 i>i'i>l' ') vi\\t< cms 


200CI) 


Osclltoseotic 


Vertical Si'HslHi'iK-* HID nl- Amii 
>i iiiiiii „i|iriiii>ii}, i*>'t ft \ r i ill 


T.tl) A U'ltli 1 .Mil A 

I'M' (» w nil i 'Mi'irt 
Difl, Ampl, pint". in 


Standard C 


0, I microfarad, t0, t 


j VHPCS-0. 1 


Silvered Mini C 


0,01 mkrofimid, fD,2'" 


VHP CS-0.01 


Silvered Mii'ii C 


1000 picofarads, t\ : 


VIIPCS-IOODA 


standard t. 


I millihenry, t0, 1 .' 


General Itndto I4B2-K 


Hesi stance 
Bridge 


Hunger 10 ohms in I0K ohms 
Accuracy: t\- 


IIP420OA 


HeSlstOfS 


Ixd, romp, IK ohms, f 5 , f 1/2 VV 
Ixd, comp, lOKohms, f r>, , w 
r.Mi, comp, :>:t niims, ►r», „ i/4 vv 
fxd, comp, lOOKohms, i5'., |/.|\v 
fx»I t n>mp, 33» ohms, >r>., j /4 vv 


OHKli-kilW 
1)083-1035 
0083-3305 

i)im3-iiMr» 

0083-3315 


/ 


IXU, t i)it)J), 1,'IMeg, t!>', I \\ 

txd, comp, 3,3Knhms, iT> • , 1/4 VV 
Mi l film, 15, OK ohms, iO. 57; 

use I4Kohms, tO.25'7 

ami t,01K ohms, tl'7 


0083-3325 

0(508-3371 
0098-4031 



5-31. Cl CHUCK. To cheek fixed bridge capacitor 
Ct, connect the instruments us shown in Figure 5-5, 

a. Connect u standard 0.1 /< F capacitor such as the 
VHP Model Cs-0.1 uinl n IK ohm IV.' 1/4 watt resistor 
{HP * 0080- 1(105) in scries across the UNKNOWN 
terminals. The guard terminal of the standard cajMr- 
Itor shotihl he connected to the rear-panel ground 
terminal of the DKTECTOIt jack, 

b. Set FUNCTION switch to Cs t.OVV I). 

c. Set It A NO F. switch to display XXX. X »F. 

d. Set rear-junel INT-EXT switch to EXT ami set 
oscillator to 1 kHz.. 

e. Halance the bridge and read the measured C 
value. C value should lie; standard value t 0.3','; for 
example 009.7 to 100.3 nF. 

5-32. C305 SELECTION, Capacitor C30S compen- 
sates for amplifier stray- input capacity and the capac- 
ity of the Cltt. control. The procedure lor selecting 
the correct value for C305 is as follows: 

a. Connect the test setup as shown in Figure fi-5. 

I). Connect a 1 standard capacitor such as the VHP 
Model CS-0.1 jiFand a 1«K ohm t 5'T 1/4 watt resis- 
tor in parallel to the UNKNOWN terminals. 

c. Set FUNCTION switch to Cp HIGH I). 

d. Set UANGE switch lor XXX. X nF display. 



e. Set rear-panel INT-EXT switch to EXT and set 
oscillator to 1 kHz, 

f, Balance the bridge and read nicasur< d C value. 
Measureil C . »F. 

\>, Disconnect the parallel lOKohms resistor trom 
the UNKNOWN terminals. Conned a 33 ohms 5'. I I 
watt resistor In parallel with the standard capacitor. 

h, Change oscillator freijuency to 20 kHz.. 

i. Hal.nuv the bridge and read measured C value. 
Measured C . nF, ! , 

j. Calcul He theilillerence liclue.-n I kHz value and 
20 kHz. value (steps I and i). Dlltei ence should lie 
within !• 0.2 nF. If not within this tolerance, change 
value of C30S and repeat. 

5-33. CBI. ItESISTANCE (113) AT 500 OHMS. For 
maximum accuracy during measurements, CUE re- 
sistor H3 should introduce no errors. C305 selection 
provides high frequency compensation at the high re- 
sistance end of H3. The H3 check at 500 ohms is an 
additional check to ensure that 113 resistance is 
correct. 

u. Connect test equipment setup as shown in Fig- 
ure 5-5. 

i). Connect theO.Ol' ,«F silvered mica t.tpaeitor with 
a lliOK ohms t 5',' I, 4 watt resistor in parallel to the 
UNKNOWN terminals, 

e. Set FUNCTION switch to Cp HIGH t), , 
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d. Hot RANGE switch lor XXX. X nF display. 

e. Sot INT- KXT .switch on rear panel to KXT, 

f. Set Oscillator treijuoney to I kHz. 

g. Balance the bridge and re.nl the measured C 
value. Measured C > nF. 

h. Disconnect parallel tfiOK resistor and connect a 
330 ohm t 5',' 1/4 watt resistor in parallel with the 
standard silvered mica capacitor, 

t. Change oscillator frci|uency to 20 kHz. 

j. Balance the bridge and read measured C value. 

Measured C , nF. Capacitance difference 

between values obtained in steps g am! | should he 
within a half digit on the CHI. counter. 

5-34. CUB CHECK AND ADJUSTMENT. Trimmer 
capacitor C1D3 is Inside switch assembly A100. The 
adjustment can tie done through the access hole In the 
switch assembly. 

u. Connect test equipment as shown In Figure 5-5 . 

)>, Connect the 0.01 nF silvered mica capacitor 
with a parallel UiOK ohms yff; t / J watt resistor to 
the UNKNOWN terminals. 

C Set FUNCTION switch ti> Cp HIGH t). 

d. Set It A NO K switch for XX. XX nF display. 

e. Set oscillator INT- KXT switch to KXT, and ad- 
just oscillator frequency to l kHz. 

f. Balance tin? bridge and read measured C value. 
Measured C _ nF, 

g. Disconnect the UiOK ohms resistor ami connect 
a 330ohms t 5'T 1/4 watt resistor In parallel with the 
sllvereil mica capacitor. 

h. Change oscillator frequency to 20 kHz. 

I. Balance the bridge arul read measured C value. 
Measured C - _ _ . _ _ nF. Difference between C 
values of steps" f ami "i should be made minimum by 
adjusting C103. 

j. Adjust CI03 slightlyaud repeat procedure. CI03 
adjustment Is correct when difference between the two 
measured C values is minimum. 

5-35. C104 CHECK AND ADJUSTMENT. Trimmer 
capacitor CI04 Is Inside switch assembly AI0O. The 
adjustment can be done through the access hole in the 
switch assembly, 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 1000 pFsilvered mica capacitor with 
a 1.6 megohm t 5'? 1/4 watt resistor In parallel to the 
UNKNOWN terminals. 
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c. Set FUNCTION switch to Cp HIGH D, 

d. Set HANGE switch lor XXXX. pF display. 

e. Set oscillator INT- EXT switch to EXT. and set 
oscillator frequency to 1000 Hz. 

f. Balance the bridge ami read measured C value. 
Measured C , pF. 

g. Disconnect the 1.0 megohm resistor and connect 
a 3300 ohm t 5'7 t/4watt resistor in parallel with the 
1000 pF capacitor, , 

h. Change oscillator frequency to, 20 kHz. 

I. Balance the bridge ami read measured C value. 
Measured C , pF, Differed p e between C 

values for steps ( and I should be made minimum by 
adjusting CI04. 

j. Adjust 004 slightly and repeat procedure. Ad- 
justment Is correct when difference between the two 
measured C values Is minimum. This completes O 04 
adjustment. 

5-315. C3 ADJUSTMENT. Trimmer capacitor C3 is 
adjusted to compensate for transformer T2 cajucl- 
tance. The proceilure Is as follows; 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 0.0! F t 0.2',' with a parallel 15,0 
K ohms tO.ff; 14 watt resistor to the UNKNOWN 
terminals. 

c. Set FUNCTION switch to Cp HIGH D. 

d. Set RANGE switch lor XX. XX nF display. 

e. Set oscillator INT- EXT switch to KXT. . 

, f. Set oscillator frequency to 1000 Hz t 5 Hz. 

g. Balanc- the bridge ami read measured D value. 
D reading should be l t 0. 05. 

h. Remove ac power from the 4260A. 

I. Remove sltortlng strap across C|> Ls DQ RE- 
SISTOR terminals on rear panel. With another 4260A 
measure the dc resistance between the ungrounded 
CpLs DQ RESISTOR terminal and the white-black lead 
eiut of CI. 

j. Adjust DQ control so that the second 42l50Ameas- 
uros 812 ohms. Disconnect measuring 4260A and 
connect shorting strap across CpLs DQ RESISTOR 
terminals. 

k. Apply ac power to 4260A. 



1. Without moving DQ control, balance the bridge 
by adjusting CRL control and C3. Adjustment Is cor- 
rect when bridge null Is obtained. 
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5-37. FIRST RANGE CHECK (FULL CCW). The fol- 
lowing procedure checks t ohm resistor RIOI inside 
the RANGE switch. 

a. Connect test setup as shown In Figure 5-5. 

h. Connect u standard 1 mil Inductor such as a 
General Radio 14B2B. The inductor high terminal is 
connected to the unmarked UNKNOWN terminal and the 
inductor low and guard termiruils should lie connected 
to the UNKNOWN LOW terminal. The Inductor case 
should he isolated from ground, 

c. Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch for XXXX. nil. 

e. Set oscillator INT-EXT switch to EXT ami set 
oscillator frequency to 1 kHz. 

f. Balance the bridge and read the measured L 
value. Measured L value - _ . nil. 

g. Install a 330 ohm tW, 1/4 watt resistor in series 
between the Inductor high terminal and the unmarked , 
UNKNOWN. 

h. Set oscillator frequency to 20 kHz. 

I. Balance the bridge ami read measured L value. 
Measured L value ; _ , n It. Inductance differ- 
ence between L values obtained in steps f and I slum Id 
be within 1 0005 fill. If not within 0005, measure the 
resistance between UNKNOWN LOW terminal and ter- 
minal 40 {see Page 8-4) as follows: 

I) Remove instrument top, bottom, ami right side 
covers. Remove two screws in printed circuit 
hold-down cover and lift off. 



2) Remove all three printed circuit assemblies. 

3) Set FUNC HON switch to Lp LOW Q. 

4) Remove shorting strap from BIAS BATTERY 
terminals. 

5) Measure thedc resistance between UNKNOWN 
LOW terminal and terminal 40 (Page B-4). 
If this value is 1 ohm t0.5':; select CI0I for 
L difference readings within 0005 us discussed 
in step I. i*' the R value Is not 1 ohm s 0. 5'7, 
check contacts of SlOl und SIC2. 

5-3K. SECOND RANGC CHECK. The following pro- 
cedure checks 10 ohm resistor R!02 Inside RANGE 
switch A100. 

a. Connect test setup as shown in Figure 5-5. 

b. Connect a standard I mil inductor such as a Gen- 
eral Radio 1482E. The inductor high terminal is con- 
nected to the unmarked UNKNOWN terminal ami the 
inductor low ami guard terminals should be connected 
to the UNKNOWN LOW terminal. The inductor case 
should be isolated from grouml. 

c- Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch Tor XX. XX toll display. 

e. Set oscillator INT-EXT switch to EXT ami ad- 
just oscillator frequency to I kHz. 

f. Balance the bridge ami read the measured L 
value. Measured L value = . mil. 

g. Disconnect the standard inductor from the UN- 
KNOWN unmarked terminal ami connect a 330 ohm 5'; 
1/4 watt resistor m series. 



HP4260A 
FRONT # + #> 

panel ....T^rr 

: • • • 



DET 



GRD I - 





LOW 


HP 

I80C/I806A , 
I82FA 
OSCILLOSCOPE 
*• 




WM^!k HP 4260 A 
REAR 
PANEL 



20Hz- 
ZOKHz 



HP200CO 
OSCILLATOR 



¥■ DO NOT GROUND CABINET ' 
*# USE SHIELDED CABLE AND CONNECT LOW CABLE SHIELD TO DET GRD 



1 , ' ' 
I 



Figure 5-5J, ! Test Setup for Adjustments 
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h. Set oscillator frequency to 20 kHz, 1 

i. Dalance the bridge and read measured L value 
Measured L value = , _ mil. Inductance de- 
ference between measured L values in steps f and i 
should be within half a digit. If not within half a digit 
on the CRL counter, the measured dc resistance of 
RI02 should be 10 ohms 1 0. 5'T (see Paragraph 5-37, 
step i). 

5-39. OPERATION CHECKS OF PRINTED 
CIRCUIT ASSEMBLIES. 

5-40. The follow Ing paragraphs outline operating 
checks for printed circuit assemblies A200, A300, 
and A400. 

5-41. POWER SUPPLY AND 1 KHZ OSCILLATOR 
ASSEMBLY A200. I 

5-42. POWER SUPPLY. 

a. With LINE switch ON, connect dc voltmeter to 
.12 pin D (test point I). Voltmeter should Indicate be- 
tween v 12.0 and »13.5 Vdc. 

b. Connect dc voltmeter to .12 pin F (test point 2). 
Voltmeter should indicate between -11. 0 and -12.5 
Vdc. 

c. Connect dc voltmeter to J 2 pin P U'est point 3). 
Voltmeter should Indicate between » 95 and * 115 Vdc. 

5-43. t kHz OSCILLATOR. 

a. With LINE switch ON, set re ».r-panel oscillator 
switch to INT. 

b. Connect oscilloscope to .12 pin T (test point 4). 
Voltage level should be between 4.5 and 6.7 volts 
peak-to-peak. Waveform is shown in Figure 8-4. 

c. Connect electronic counter to.I2 Pin Tv Counted 
frequency should be between 995 and 1005 Hz. 

5-44. REFERENCE VOLTAGE ASSEMBLY A300. 

5-45. Operation checks of this assembly are best 
made by waveforms. Test points 5 through 16, Ffg- 
.ure 6-5 , Indicate waveforms for these circuits to be 
used with the following procedures. Remove power. 

a. Disconnect whlte-green-b!ue wire from .14 , pin 
10, and connect this wire to terminal 3 of DQ resis- 
tor R5A. 

b. Set FUNCTION svllch to Cp AUTO position. 

c. Set RANGE switch to display XXX. X nF. 

d. Connect a 100 nF (O.'l nF) i5'T capacitor (HP 
0170-0001) and a 27K ohm t5'T resistor (0689-2735) 
in parallel across the UNKNOWN terminals. 

e. Remove detectorassembly A400 and install 15- 
pln extender board (HP 5060-0049) In A400 Jack .14. 
Observe correct orientation and Insert A400 In ex- 
tender board. Connect oscilloscope* to test point 19 
(R430, R431 junction). 
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f. Apply power to 4260A and adju»t CRL and DQ 
controls for minimum amplitude of waveform at test 
point 19 (bridge balanced). CRL counter should read 
between 095.0 nF and 105. 0 nF and D reading should 
be between 0. 053 ami 0. 065 on HIGH D scale, 

g, With the bridge balanced, the waveforms of Fig- 
ure b-5 for test points 5 through 16 should now result. 
Turn power off and remove reference voltage assem- 
bly A300 from .13 and Install a 15-pln extender board 
In .13. Observe correct orientation and insert A300 
In 15-pln extender. 

h ! Apply power, connect oscilloscope to test points 
, 5 t.irough 16 and compare each waveform with those 
. shown in Figure 8-5. 

5-46. detector Assembly A4oq. 

5-47. Conditions for observing waveforms ut test 
points on A400 are the same as outlined In Paragraph 
5-45, steps a through f. 

5-48. PHASE DETECTOR CIRCUIT. Waveform's 
shown in Figure 8-6 for test points 17 ami 18 indicate 
normal operation. The difference between dc voltages 
at test points 19 and 20, or 19 ami 21 is less than fO 
millivolt?.. These voltages must be measured using a 
dc voltmeter with an Input Impedance greater than 10 
megohms. 

5-49. ERROR SIGNAL AMPLIFIER CIRCUIT. Wave- 
forms for test points 22 and 23 are shown In Figure 
8-6. The changes at these test points when the CRL 
control Is increased or decreased 0. 2'T from bridge 
balance point are shown as 22a, b and 23a, b. These 
waveforms Indicate that error signal amplifier gain 
Is normal awl phase relationship Is correct. 

5-50. VARIABLE RESISTANCE CIRCUIT. 

a. Conditions for selecting value of R442 are the 
same as outlined in Paragraph 5-45, steps a. through 
f. in the "Operating and Service Manual^. 

b. Connect resistance network as shown In Fig. 
5-6. 

c. Connect Oscilloscope Probe (I0:I)to Test Point 
30 W4 PIN }0) and set the vertical senslstlvity to 
0.005v/dlv (O.OSv/dlv with prcbe). 



TO J4 (E>? 




Figure 5-6. Resistance Network for Checks 
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Figure 5-7. Top und Bottom Internal Component Locatfon 



5-13 



Hectkm V 



d. Adjust CRL and DQ controls for bridge balance 
(For ecample, assume the CRL reading ts 102.0 nF 
and D reading Is 0, 002). , 

e. Change CRL control to +0,2% from bridge 
balance point and set CRL counter to 102, 2nF, 
Verify that the lkHx signal on the oscilloscope It' i no 
more than 30 mV p-p, 

f. Quickly shift CRL control by -0, 2% or valance 
reading (to 101. 8 lor above example). Observe the 
oscilloscope. At first there Is no Ikllz signal but 
after about 10 seconds it will appear. 

g. Quickly shin CRL control by *0. 270 of balance 
reading (to 102.2 Tor above cxamplo). After a few 
seconds the lkilz will disappear. 

h. Select the value of R442 so that the time con- 
stants of the changes at Test Point 30 when the CRL 
control Is Increased or decreased are almost same. 
The selected value for R442 Is not critical, 



5-61. NEON LAMP DRIVER, Dc voltage changes at 
test points 32 and 33 are shown In Figure 8-6 for a 
CRL control change of to, 2% or -0, 2% from bridge 
balance point. 
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Section VI 
Paragraphs 0-1 to 0-0 



SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. Tills section contains Information for ordering 
replacement parts. Table 0-1 lists parts in nlpha- 
numerical order of their reference desimii^rs and 
indicates the description mid HP bI^ck number of each 
part, together with any applicable notes. Table 0-2 
lists parts tnalphn .mmerleal order of their HP stock 
number and provides the following information on 
each part; 

a. Description of the part {see list of abbreviations 
below). i 

b. Typical manufacturer of the part in a five-digit 
code; see list of manufacturers In Table 0-3. 

c. Manufacturer's part number. 

d. Total quantity used In the Instrument (TQ column). 



0-3, Miscellaneous paris are listed at the end of 
Table 0-1. 

6-4. ORDERING INFORMATION. 

0-5. To obtain replacement parts, address order or 
Inquiry to your local Hewlett-Packard Field Office 
(see lists at rear of this manual for addresses). 
Identify parts by their He\ '.ett- Packard stock numbers. 

i 

0-0, To obtain a part that is not llBted, Includet 

a, Instrument model number, 

b, Instrument serial number, 

c, Description of the part, 

d, Function and location of the part. 



nEFEHEKCE DESIGUATOriS 



A « aaaembly 

B • motor 

BT » buttery 

C > capacitor 

CP ' « coupler 

CR » diode ; i 

PL > delay line 

DS « device signaling (lamp) 



: A • ampere* 

A. F.C. » automatic frequency eortm) 
AMPL . amplifier 

B. F.O, >■ beat frequency caclllalor 
BE CD » beryllium copper 

BH * binder head 

BP • bandpass 

BRS • braa* 

BWO • backward wave oscillator 

i 

CCW ■ counter-clockwise 

CER » ceramic 

CMO • cabinet mount only 

COEF • coeitlelent 

COM » common 

COMP « composition , 

COMPL ■ complete 

CONN » connector 

CP • cadmlura piste 

CRT • c dhodc-ray lube 

CW • clockwise 

DEPC ■ depot lied carbon 
DR » drive 

ELECT « electrolytic 
EKCAP » encapsulated 
EXT ■ external 

F • farad* 

FH • flat head 

FIL H • ftlililer head 

FXD ► Hxed 



GE 
CL 
ORD 



germanium 
glass 

ground(ed) 



B 
F 

PL 

i 

H 

L 

M 
MP 



II 

HEX 

no 

BR 
IF 

IMI'O 
IKCD 
fSCL 

ms 

INT 



Ul > 
LIN 

LKWASR • 

LOO > 

LPF . 

M 

MEG 

MET FLM > 

MET OX » 

MFR 

MfNAT 

MOM 

MTC 

MY 

N 

N/C 

HE * 

UtPL 

ti/o 

NPO « 



mlsc electronic part 

rue 

filter 

Jack 

relay 

Inductor : 
meter 

mechanical part 



P 

Q 

R 

RT 

E 

T 

TB 

TP 



ABBREVIATIONS 



h^rtrk'tt 
hexagonal 
mercury 
hour(s) 

Intermediate (red. 

Impregnated 

Incandescent 

Included.) 

Insulolionle.', 

Internal 

kilo - 10(10 

left hand 
linear taper' 
lock washer 
logarithmic taper 
low pass filter 

mini » io-s 
meg. IDS 
metal (Mm 
metallic oxide 
manufacturer 
miniature 
momentary 
mounting 
"mylar" 

nano (|0-8) 
normally cloned 
neon 

nickel plate 
normally open 
negative positive rero 
(»ero temperature 
coefficient) 



NPI* 
NltFR 

nsh 



plug 

Ironklatur 
resistor 
thermistor 
switch 

tronaformer 
terminal board 
teat point 



negallve.pusltlvi'- 
negative 

not recommended for 
field replacement 
tut separately 
replaceable 



OUD . order by dctcrljitlon 
Oil . oval head 
OX • oxide 



P 

PC 
PF 

PI! Bit/ 
PBL 
PIV 
PUP 

P/O 

POLY 

PORC 

POS 

POT 

PP 

PT 

PWV 

RECT 
RF 

rut 

RMO 



peak 

printed circuit 
picofarad* > )0 
farad* 

phoephor bron*t> 
Phillip* 

penk Inverac voltage 

positive- negative- 

positive 

part of 

polystyrene 

porcelain 

position!*) 

potentiometer 

peak-tu-pcafc 

point 

peak working voltage 

rectifier 
radio frequency 
round head or 
right hand 
rack mount only 



V 

sr 

X 
Y 



RMS 

nwv 

b-B 
bClt 
SB 

b'ECT 
. SKMICON 
HI 
bit. 
b't. 
Bl'cl 
SIM. 
SST 
bit 
STL 

TA 

Tl) 

TOL 

TBI) 

Tt 

TOL 

TIUM 

TWT 

I) 

VAIt 
VDCW 

w 
w 

wrv 

WW 

w/o 



vacuum, lube, neon 

lull), phcifucrll, etc, 

tallage rrgulalor 

cable 

Nickel 

rryalal 



rn»t>Mi>>nn aquare 
reverse working 
Voltime 

slow-blow 

t .,um 
setitonts) 
aemle-mduclor 

''■v. 
M!ri, 

Slide 

sprln.; 
special 

stainless slrel 
split ring 
steel 

tantalum 

II mi* delay 

toggle 1 

thread 

titanium 

tolerance 

trimmer 

traveling wave tube 

micro. |0-< 

variable 

dc working volt* 

with 
watt* 

working Inverse 
voltage 
wlrewound 
without 
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Model 42G0A 




m:u no. 


DKSCKUT'ON 


IIP STOCK NO, 


CJTY 


l 


Front Panel 


04200- 1 00 >l 


I 


2 


Rear Panel W/deck 


04200-7025 


1 


a 


Side Cover 


5000-8505 


2 


4 


Side Frame 


^000-0703 


2 


t> 


Top Cover 


5060-8573 


I 


0 


Uottom Cover 


5000-8583 

t 


1 


7 


Hinge 


5040-0700 


2 ' 


8 


Tilt Stand 


1400-0032 


I 


0 


Foot Assembly 


50C0-0728 


2 



























Figure 0-1, Modular Cabinet Parts 
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T:ible 0-1. Reference Dostemttion Index, 



Reference 
Designation 


HP Purl No, 


Description if 


Note 


A I tin 

A100 


04260-70020 


i 

ASSY .RANGE AND FL.JCTION SWITCH 




C101 
C102 
C103 


0100-1548 
0100-1101 
0121-0039 


C:FXD MY 0,22/iF 10% 200VDCW 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

C:FXD PAPER 2000pF 10,i> 000VDCW 

FACTORY SELECTED PART [TYPICAL VALUE GIVEN 

C:VAR CER 8-50pF 350VDCW 

FACTORY SELECTED PART - 1>ICAL VALUE G.VKN 




CI 04 
C105 


0121-0039 1 
0100-1045 


> 

CtVAH CER 8-50pF 350VDCW 

CtFXD CER 4j)F j0,2t)pi 500VDCW 

FACTORY SELECTED PART ATYPICAL VALUE GIVEN 




R101 

R102 
R103 
R104 


04200-8004 

042B5-8C04 

0098-1381 

0698-1380 


RtFXD WW 0,98651 0,3% 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

RtFXD WW 1051 0, 1% 

R:FXD MET FLM 10051 0,1 « 1/2W 

R :FXD MET FLM IkU 0, 1% 1/2W 




R105 
RlOO 
R107 
IU08 
RlOO 


0698-1268 
0098-1376 
009B-1375 
0098-1377 
0698-1374 


RtFXD MET FLM 10k52 0.1% 1/2W 
RtFXD MET FLM 07kQ 0.1% 1/4W 
RtFXD MET FLM 3kS? 1% 1/4W 

to w b-— » ^ ■ fc-v m m rim »— • t i* nrtrtk tl a til* 1 < liik 

RtFXD MET FLM 070k5J 0.1% 1/4W 
RtFXD MET FLM 30kH 1% 1/4W 




RUO 
Rill 


0098-1400 ■', 
0098-4142 

i 


RtFXD MET FLM 5005. 0. 1% I/2W 
RtFXD MET FLM 15.857 1% 1/4W 




S101 
SI 02 


04260-70021 


SWITCH tROTARY FOR RANGE, FUNCTION 
PART OF S101 




A200 


04260-7022 

.i 

O1BO-0967 
0180-0750 
0180-0750 
0180-0965 
0180-0756 


ASSYtPOWER SUPPLY AND 1Mb OSC 




C201 
C202 
C203 
C<5U4 
C205 


CtFXD ELECT 500y<F 25VDCW 
CtFXD ELECT 20/iF 15VDCW 
CtFXD ELECT 20j*F 15VDCW 
CtFXD ELECT 200/iF 25VDCW 
CtFXD ELECT 20/jF 15VDCW 




C20C 
C207 
CiUo 
C209 
C210 


0180-0904 
0180-0981 

0160-1610 
0100-1610 


CtFXD ELECT 100//F50VDCW 
CtFXD ELECT 22 /iF 160VDCW 
CtFXD TANT I/jF 10i>J5VDCW 
'. C:FXDMY 4700i)F5%100VDCW 
CtFXD MY 4700pF 5% 100VDCW 




C211 
C212 

/tit '> 

C2I3 
C214 


0180-1020 
0180-0291 
0160-0750 
0180-0756 


CtFXD TANT 47;<F 20% 6VDCW 
CtFXD TANT 1/<F 10% 35VDCW 
CtFXD ELECT 20// F 15VDCW 
CtFXD ELECT 20/jF 15VDCW 




CR/QI 
CR202 
CR203 
CR204 
CR205 


1901-0028 

1901- 0028 

1902- 0031 
1901-0028 
1G02-0031 


SEMICON DEVICEtDIODE SILICON 
SEMICON DEVICEtDIODE SILICON 
DIODEtDREAKDOWN 12.7V5% 400MW 
remit on nRVtcF'nionF sm 

DIODE :BR E/vKDOWN 12.7V 5% 400MW 




CR206 
CR207 


1001-0028 

1901-0028 

i- 


, DIODEtSILICON 400 PIV 0. 5 AMP 
DIODEtSILICON 400 PIV 0.5 AMP 




Q201 


1854-0003 
1205-0033 


TRANSISTOR :NPN SILICON 
HEAT D1SSIPATOR FOR Q201 





# See list of abbreviations in introduction to this section 
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Table G-l. Reference Designation Index (Cont'd), 



Reference 
Designation 


HP Part No, 


Description 


Note 


Q202 
Q203 
Q204 
Q205 
Q20G 


1854-0854 
1854-0854 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR .'SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC13G4 




Q207 


1854-0854 


TRANSISTOR .'SILICON NPN 2SC13G4 




R20I 
H202 
R203 
R204 
R2U5 


QGB3-2725 
O083-2725 
0GB3-0B25 
0083-0815 
0083-4725 


R:FXD COMP 2700 < 2 10% 1/4W 
RtFXD COMP 270012 5% 1/4W 
R.'FXD COMP 0800H 10% 1/4W 
RtFXD COMP G80r2 5% 1/4W 
RtFXD COMP 4700Q 5% 1/4VV 




R20U 
R207 
R20B 
R209 
R210 


0083-2235 
0000-1821 
O757-04R4 
0757-0453 
2100-1701 


| RtFXD COMP 22kS2 5% 1/4W 
RtFXD COMP IB00r2 10% 1W 
RtFXD MET FLM 33kS2 1% 1/8W 
RtFXD MET FLM 30kS2 1% 1/8W 
RrVAR WW lOktt 10% LIN 1/2W 




R21I 
R212 
R213 
R214 
R215 


0757-0438 
0757-0274 
2100-1702 
0083-2745 
0757-027B 


RtFXD MET FLM 5. Iktt 1% 1/8W 
RtFXD MET FLM 1.2kI2 1% l/BW 
RtVAR WW 2CkI2 10% LIN 1/2W 
RtFXD COMP 270kJ2 5% 1/4W 
RtFXD MET FLM 1.8R52 1% 1/8W 




R210 
R217 
R218 
R210 
R220 


0083-0835 
0083-2025 
0083*5035 
0083-1235 
0083-8215 


RtFXD COMP G8kS2 5% 1/4W 
RtFXD COMP 200012 5% 1/4W 
RtFXD COMP 50k« 5% 1/4W 
RtFXD COMP I2kn 5% 1/4W . 
RtFXD COMP B20I2 5% I/4W 

/ 




A300 


04200-7023 


/' 

/hsSY :R EFER ENC E VOLTAGE 




C30I 
C302 
C303 
C304 
C305 


0180-0291 
0180-0773 
0180-1020 
0160-t^i»7 
0100-2199 


CrFXD TANT 1/iF 20% 35VDCVV 
CtFXD ELECT 50/iF 15VDCW 
CtFXD TANT 47/tF 20% GVDCW 
No change 

CtFXD MICA 30pF tl0% 300VDCW 

FACTORY SELECTED PARTrTYPICAL VALUE GIVEN 


* 


C300 
C307 
C308 
C309 


O'iiO-1020 
0180-0973 
Oi8O-0773 
0180-0291 


CrFXD TANT 47/jF 20% GVDCW 
CtFXD TANT 1/iF ► 75-15% 50VDCW 
CtFXD ELECT 50/iF I5VDCW 
CtFXD TANT 1 /iF 20% 35VDCW 


! 


C310 
C311 
C3I2 

C314 


0180-0291 

0180-0945 

0180-0291 
ni tin tv) ch 

CU80-0945 


CrFXD TANT 1/tF 20% 35VDCW 
CrFXD ELECT 50/iF GVDCW 
CrFXD TANT I /iF 20% 35VDCW 
CrrXD TANT 1/iF Z0,o 35VDCW 
CrFXD ELECT 50/iF 0VDCW 




C315 
C310 
C317 
C318 
C310 


0180-0291 
Oi80-0291 
0180-1291 
0100-1543 
0180-0045 


CtFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1 iF 20% 35VDCW 
CrFXD MY 2200pF 5% 50VDCW 
CtFXD ELECT 50/iF GVDCW 




CR301 
CR302 


1901-0040 
1901-0040 


DIODErSILICON 30MA AT IV 30 PIV 
DIODEtSILICON 30MA AT IV 30 PIV 





# See list of abbreviations in introduction to this section 
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Table ft-1 ► Reiorcmcu Designation Indus (CntltM), 



, Reference 
Desli'iiathm 


HI> Pali No, 


Description ' 


N.4« 


CR303 
CR304 
CR305 
CR300 
CR307 

CR308 

i 


1 001 -0040 
1 001 -0040 
1001-0040 
1001-0040 
1010-0010 

idio-ooio 


DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 IMV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [GERMANIUM 100MA AT 0.85V 00PIV 
DIODE [GERMANIUM 100MA AT 0,85V OOPIV 




Q301 
Q302 
Q303 
0304 
Q305 


1853-0010 
1B54-0854 
1354-0854 
1853-0010 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 




Q306 
Q307 
Q30B 
Q309 
Q3I0 


1854-0854 
1854-0854 
1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




Q31I 
Q312 
Q313 


1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




R30I 
R302 
R303 
R304 
R305 


0083-1235 
0083-7515 
0757-0401 
0083-4735 
0757-0445 


R:FXD COMP 12k!? 5', 1 4W 
R:FXD COMP 750!? 6'T; 1 4W 
R:FXI) MET FLM 08k!? Vl I BW 
R:FXD COMP 47k!? Wo 1 4W 
R:FXI) MET FLM 1 3kti l'i> I BW 

! 




R30l/ 

R307 

R308 

R?'00 

H3I0 


0083-5025 i 
0083-1225 
0083-5025 
0083-2035 ' 
0757-0127 


R;FXDCOMr<5000!?5', 1 4W 
R.FXDCOMP 12001? 5"," 1 4W 
RtFXD COMP 50001? 5 ,' I 4W 
RrFXD COMP 20k!? 5",> 1 4\V 
R'FXI) MET FLM 1, 5k!? l'i< 1 8\V 

11 Ml/ |TI ^* ft ft * f % • i > ft- **P*»» * * Fl 




,R3ll 
/R312 
/ R313 
/ R314 
/ R315 


0757-0427 
0083-5135 
0757-0274 
0083-5025 
0757-0274 


> R:FXD MKT FLM l,5k!i \'"<: 1 8W 
R:FXD COMP 5 Ik!? 5', 1 4W 
RrFXD MET FLM 1, 2k!? 1'- 1 8\V 
RrFXD COMP 50001? 5".' I 4\V 
R [FX I) MET FLM 1, 2k!? 1'" 1 HW i 




R316 
R317 
R318 
R31Q 
R320 


0083-4735 
0757-0445 
0083-7515 
0757-0401 
0083-1235 


R:FXD COMP 47k!? 5'« 1 4W 
R:FXD MET FLM 1 3k!? 1'.' I 8\V 
R:FXI)COMP 750!? 5"« 1 4\V i 
RrFXD MET FLM 08ki? I'.Tt I BW 
R:FXI) COMP 12k!? 5'V: 1 4VV 

1 * ft / ft ft J *»— ' V/IT ft ft ft P» Pft-ft/li • M fW 




R32I 
R322 
H323 
R324 
R325 


0083-2235 
0083-6825 
0083-0825 ! 

0083- 2725 

0084- 8225 


R [FXD COMP 22k!? 5'7i 1, 4\V 
R:FXD COMP 0800!? B'u I HV 
R [FXD COMP 0800!? 5*7; HW 
RrFXD COMP 2700!? 5r 1 4W 
R:FXD COMP 8200!? 5'7; 1 4W ' 


i 


. R32ti 
R327 
R323 
R329 
R330 


0083- 1035 

0084- 1525 
0083-2745 
0083-0825 
0083-2725 


R:FXD COMP 10k!? 5'n l,4W 
R :FXD COMP 1 500!? 5'7> 1 4W 
1 R:FXD COMP 270k!? 5';> 14W 
R[FXD COMP 2700!? 5'"c 1 4W 
RtFXD COMP 2700!? 5'« 1 4W 




R331 


0083-5025 

■ 


R:FXD COMP 5. 0k!? S'.V I 4VV 





t See list of abbreviations in Introduction to this section 
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Table 6-2, Reference Designation Index (Cont'd) 



Reference 
Designation 


HP Part No. 


Description 


Note 


R333 
'R334 
R335 
R330 


0084-4721 
0083-5020 
0083-8225 
0083-0825 


IUFau CUMI' llWJ'.l 0,0 I/4W 
RrFXD COMP 4700« 10% I/4W 
RrFXD COMP 5000J2 5% 1/1W 
RtFXD COMP 8200Q 5'o 1/4W 
RiFXD COMP 0800H 5% 1/4W 




R337 

1U JO 

R330 
R340 
R34I 


0084-4721 

0083-3025 
0083-2425 
0083-1335 


R;FXD COMP 4700« 10% 1/4W ' 

Hit All COM1' JUUUti 0.0 1/4W 

RtFXD COMP 3600H G',7> 1/4W 
R:FXD COMP 2400ft 5% 1/4W 
RlFXDCOMP IhkSl o% 1/4W 




R342 
KJ4J 
R344 
R34S 


0083-1235 
UuaJ-JOIu 

0083- 5035 

0084- 4721 


R:FXDCOMP 12k« 5% 1/4W 
R:FXD COMP J00H 5.r> 1/4W 
RtFXD COMP 50kn B'o I/4W 
R:FXDCOMP 47001* 1/4W 




A400 


04200-7724 


ASSYtDETECTOR 




C402 
C403 
C404 
CMOS 


niun ftinu 
U1BU-U <Uo 

0100-0207 
0100-1542 
0180-1032 
0100-0207 


ClrXIJ tiLr.CT J/ir loVDCW 
No Oiiillge 

C:FXD MV IGOOpF 10',7> G0VDCW 
CtFXD TANT 10/iF 20'!u 15VDCW 
No cliiillBC 




I'M 11 ft 
L4UU 

C407 
C408 
CM09 
C410 


fll rt/\ ■ it ir 

UiUU-li>4!> 
0100-0207 
0180-1029 
0180-0750 
0180-0750 


C:FXD MY 0.022/iF 5 o 50VDCVV 
No change 

C:FXD TANT 1 /:F 20'o 15VDCW 
C:FXD ELECT 20/iF I5VDCW 
C:FXD ELECT 20,/F 15VDCW 




f\11 1 

CM12 
C413 
C414 
C415 


0100-0207 
0180-0750 
,0180-0750 
0180-0750 


CirXD hLr.CT iuftF l&VDCW 
No chungo 

CtFXD ELECT 20/tF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 




C41G 
C4I7 
C4I8 
CM 1 9 
CM20 


0140-0204 
0140-0194 
0100-1544 
0180-0945 
0180-1032 


CtFXD MICA 47pF G',7> NPO 500VDCW 
C:FXD MICA 1 lOpF 5',r> 300VDCW 
CtFXD MY 4700pF 5'o 50VDCW 
C:FXD ELECT 50/xF 0VDCW 
CtFXD TANT 10fiF'20 , .S 15VDCW 




' CM21 
C422 
C423 
C424 

; i 


0180-0900 
0180-1025 
0100-1038 
0100-0108 


CrFXD TANT 220;tF Itf'o 10VDCW 
C:FXD TANT 22/iF 2tf.Tj 0VDCW 
C:FXD CER 20pF 10'..) 500VDCW 
CtFXD MYLAR 0.1/iF I tfib 




CR402 
CR403 
CR404 
CH405 


, 1901-0040 
1901-0040, 
1901-0040 
1901-0040 


obMICON DhVICEtDIODE 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODE:SILICON 30 MA AT IV 30 PIV, 




CR406 
CR407 
CR408 
CR409 
CR4I0 


1910-0010 
1910-0010 
1910-0010 
1910-OfllG 
1910-0016 


DIODEtGERMANIUM 100MA AT 0.B5V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODEtGERMANIUM I00MA AT 0.85V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODE tGERMANIUM 100MA AT 0.85V GO PIV 




CR4I1 
CR412 


1910-0010 
1910-0010 


DIODE :GERMANIUM 100MA AT 0.B5V GO PIV 
D10DE:GERMANIUM 100MA AT 0.85V GO PIV 





. it Sec list of abbreviations in Introduction to this section 
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Suction VI 
Table li- 1 



Ttihlo 6-1, Reference Diminution Index (Cont'd), 



Reference 
Designation 


HP Purl No, 


Description * 


Note 


CR413 
CR414 
CR415 
CR416 
CR4I7 


1910-0016 
1910-0010 
1910-0016 
1901-0040 
1001-0040 


DIODE:GERMANIUM 100 MA AT 0.85V 00 PIV 
DlODE:CERMANIUM 100 MA AT 0.85V 00 1>IV 
DIODEjGKRMANlUM 100 MA AT 0.85V 00 PIV 
I)IODE:SILICON 30 MA AT IV 30 PIV 
DIODBtSILICON 30 MA AT IV 30 PIV 




CR418 
CR410 
CR420 
CR421 
CR422 
CR423 


1001-0040 
1901-0040 

1001- 0040 

1002- 0057 
I0OI-0040 
1 001 -0040 


DIODE:SILlCON 30 MA AT IV 30 HV 
DIODE.-SILICON 30 MA AT IV 30 PIV 
DIODErSIMCON 30 MA AT IV 30 PIV 
SKMICON DEVICE [DIODE SILICON 
DlODE:SILlCON 30 MA AT IV 30 PIV 
DIODE:SILlCON 30 MA AT I V 30 PIV 


i 


L401 


, 0100-0720 


INDUCTOR:FXD lOOfiF 10% 




Q401 
Q402 
Q403 
Q404 
Q405 


1854-0854 

1853- 0010 

1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON* NPN 2SC1364 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 2SC1304 
TRANSIS-i DR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 


i 


Q406 
Q407 
Q40B 
Q409 
Q410 


1854-0854 
I854-0B54 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI3C4 
TRANSISTOR [SILICON NPN 2SC13C4 




Q4H 
> Q412 
Q413 ' 
Q414 
Q415 


1854-0854 
1854-0854 
1854-0854 
1B54-0854 
1854-0003 


TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR :NPN SILICON 




Q41C 
Q417 
Q418 


1854-0071 
1854-0071 
1854-0022 


TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR :NPN SILICON 




R401 
R402 
R403 
R404 
R405 


0083-1855 
0083-2735 
0(383-123 5 
0083-4715 
0083-2235 


R;FXDCOMP l.BMiiS'n 1 4W 
R :FXD COMP 27k« B'o 1 4\V 
: < RsPXDCOMP 12kR6% 1/4W 

R;FXD COMP 470H B'.n I 4W f 
R:FXD COMP 22kli B'.Tj 1 4\V 




R400 
R407 
R408 
R409 
114 10 


0684-1045 
0083-8225 
0683-1535 
0683-1045 
0683-3045 


R:FXD COMP 100kS2 5*5 1 4W / 
R:FXD COMP 8200ft 5'o 1. 4W 
R:FXD COMP 15k«5'.'> 1 4W 
ll[FXD COMP 100k« B'o I 4\V 
R :FXD COMP 300k52 5'7, 1 AW 




1 

R411 
R412 
R413 
R414 
R415 


O6B3-1035 
0083-8225 
0757-0440 
0757-0440 
0683-5035 


R;FXD COMP 10k» 5% 1 4W 
R :FXD COMP 820052 5'T> 1 4W 
R[FXD MKT FLM 15k« l"h 1 8\V 
R;FXD MET FLM 20ktt 1% .VBW 
R:FXD COMP 50kI2 5'7> 1 4W 

FACTORY SELECTED PART;TVPICAL VALUE GIVEN 




R416 
R417 

R418 
R419 


0757-0288 
0683-1045 

0683-2715 
0683-3315 


R:FXD MET FLM 0. lktt l'.Vj 1/8W 
R:FXD COMP lOOkft 5',« 1 4\V 

FACTORY SELECTED PAHTiTYPICAL VALUE GIVEN 
R:FXD COMP 270ft 5% 1 4W 
R[FXD COMP 330« 5'c 1 4\V 





it See list of abbreviations in introduction to this section 
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Sect'ou VI Model 420OA 

Table 6-1 



Table 0-1, Reference Designation Index (Cont'd). 



Reference 
DoBlnnauon 


HP Part No. 


Description # 


Note 


R420 
R421 
R422 
R423 
R424 


0757-0447 
0083-1225 
0G83-:2^5 
008.J-2725 
0083-2745 


RtFXD MET FLM 16kn 1% 1/BW 
RtFXD COMP 12001? 5% 1/4W 
RtFXDCOMP 12005? 5% 1/4W 
RtFXDCOMP 27005? 5% 1/4W 
RtFXD COMP 270k5? 6% 1/4W 




R425 
R42G 
R427 
H4ZB 
R42D 


0083-1046 
0757-0288 
0757-0288 
0083-3045 
0083-2745 


R:FXD COMP lOOkl? 5% 1/4W 
RtFXD MET FLM D.lkl? 1% t/BW 
RtFXD MET FLM 0. Ik5? 1% t/BW 
RtFXD COMP 360kJ? 5% I/4W 
RtFXD COMP 270ktJ 5% 1/4W 




R430 
R431 
H432 
R433 
R434 


0757-0273 
0757-0273 
0084-1525 
0757-0454 
0767-0454 


RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD COMP 15005? 5% 1/4W 
RtFXD MET FLM 33k5i 1'Tj 1/BW 
RtFXD MET FLM 33k5? 1% I/8W 




R435 
R43G 
R437 

It inn 

R438 
R439 


0757-0430 
0757-0430 
0084-1525 

finest r\ i K * 

0757-0454 
0767-0454 


RtFXD MET FLM 4.3kH 1'.?) 1/BW 
RtFXD MET FLM 4.3kl? 1% I/8W 
RtFXD COMP 15005? 6 f ,?j 1/4W 
RtFXD MET FLM 33k5? 1% 1/BW 
RtFXD MET FLM 33k5? iTo 1/8W 




R440 
11441 
R442 

ife * a n 

R443 
R444 


0757-0430 
0757-0430 
0084-1045 
0083-0835 
0083-0825 1 


RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD COMP 100k» 5% 1/4W 
RtFXD COMP 68k5? £"?> 1/4W 
RtFXD COMP 680052 E'.l 1/4W 


♦ 


R445 
R446 
R447 

n j ill 

H448 
R440 


0084-1041 
0083-0215 
0083-0215 
0083-0215 
0083-0815 


RtFXDCOMP lOOki? I0',T, 1/4W 
RtFXD COMP 0205? 5'?> l. 4W 
RtFXDCOMP 0205? 5'7) 1/4 W 
RtFXD COMP 0205? 5V?> 1/4W 
RtFXD COMP 0805? 5% 1/4W 




R450 
R45I 
R452 
R453 
R454 


0083-1215 

0083- 2725 

0084- 1045 
0083-0835 
0G8J-5025 


RtFXD COMP 1201? 6',o I/4W l 
RtFXD COMP 27005? 5'.o 1/4W 
RtFXD COMP 100k52 5% 1/4W 
RtFXD COMP.08kft 6'ii 1/4W i 
RtFXD COMP 500052 6',<i 1, '4W 


• 


R455 

R456 
H457 
R458 
R459 


0083-2225 

0083-1045 
0083-1545 
0698-0000 
0083-2725 


RtFXD COMP 2.2k52 5% I/4W 

FACTORY SELECTED PARTjTYPICAL VALUE GIVEN 

HtFXD COMP 160k5? 5% 1/4W 

RtFXDCOMP 150k5? 5% I/4W 

RtFXD COMP 3. 6k« 5% 1/4W 

RtFXDCOMP 2. 7k5?5?o 1/4W , 




A500 


04260-7053 

! 

! 


CHASSIS ASSY'INCL;S2'J1-.I4 115/230V ONLY 

♦ FACTORY SELECTED PART, TYPICAL VALUE GIVEN 

) 





» See list of abbreviations In introduction to this section 



Model 4200A Suction VI 

Tnole 0-1 



Tuljlo 0-1. Reference Designation Index (ConlM). 



Reference 
Designation 


IIP Purt No. 


Description t 


Note 


A00O 


04200-7020 


ASSYiDECIMAL POINT AND DIRECTION IND 




R601 


0087-8231 


RtFXD COMP 82kti lO'S I/2W 




vuui 




t A\tn>r:t rwj ! /inur 

L.AMI' >VJ LAJW A/1UW 








1 AMM.fll f"»W ! 1 1 (Wit 




VOW 




r Antn-ni nw i /inw 




VCU4 




LrtMl'IllLUVr l, IUW , 




V005 


2140-0018 


LA MP :G LOW 1/10W 




CI 




^irAU U»£|ir Inirj 




C2 


0100-1015 


CtFXD MICA 2200pF 10'7> 500VDCW 








FACTORY PBLKCTKD PART {TYPICAL VALUE GIVEN 




CJ 








C4 


0100-1031 


C:FXD CER 10pF 10% 5C0VDCW 








FACTORY SELECTED PARTflYPlCAL VALUK GIVEN 




C5 


0100-1510 


C:FXD MICA 1200pF 10% 50UVDCW 


• 


CO 


0100-1054 


C:FXD METAL PAPER .047/«F 10% 2B0VDCW 


• 


cm 


1910-0010 


DIODKtGKRMANIUM 100MA AT 0.85V OOPIV 




CR2 


1910-0010 


DIODfl:GERMANIUM lliuttA AT 0.85V OOPIV 






2110-C234 


FUSElCAHTRIDGE SLO-DLO 0. 1A FOR 1J5V OPERATION 








crtc' n A l>.fl>ltv* I.* 1 fi tti t\ it*>i«.A LVM> O'lrtW t ilkl»'l> A'PIr^h 
r l^S.,LAK 1 KlUtir, oliU-l>l»U t>£lllA rUJ* 'VJV Ul'r.liAllUr 


> 


•11 


I SI) 1 -l/J. 4o 


CUNNhL 1 Ulwl'UWr.lf J 1'IIM JUAl.r. 




.12 


1251-0141 


CONN ECTOR :18-CONT ACT 




.13 


1251-0135 


CONNECTOR:PRINTED CIRCUIT 15 CONTACTS 




t ■ 


-Ul 


LUISnnL 1 Uiwl'HlN I r.U U lid UI 1 It) k, U[N 1 AL 1 o 




.la 




l m^rs r*L i iv*\~ i*u urio ; 






1610-0011 


RINDING POST :B LACK 12 USED) 






n t')i!ii KiY> 1 


irioU LA I Uli X r. Al» tl 






04200-5022 


INSULATOR ;2 EACH 




.16 


01200-5028 


CONNECTOR:FW IRAS BATTERY 

i 


■ 




l\ l^iin into 


bHUUriNO DAK KJK Jo 






04200-5028 


CONNECTOR :FCH F^CT KKSIbTOIt 




r 




K.V, l.i> AND IHAa CAI'ACII UK 






04200-1040 


SHORTING BAR FOR .17 




.18 


04200-5028 


CONNECTOR :FCR ' EXT RESISTOR, CS, LP 






04200-1040 


SHORTING BAR FOR .18 




,ia 


04200-502U 


CONN ECTOR r FOR EXT OSCILLATOR 




.110 


04200-5028 


CONN ECTOR: FOR DETECTOR 

I 




Ml 


1120-0708 


i 

METER:50 ( iA 




Rl 


2100-1172 


R:VAR DEPC 5k» 10'Tj 0.3W 




IK 




RrFXD COMP 150012 10% 1 4\V 




R3 


U4200-7040 


R:VAR WW 5k5.» CONNECTED TOCRL DIAL 




114 


2100-K7I 


R;VAR WW 10 4«.J ia,'» 1.2W (R4A:4«. R4B.10SI DQ VERNIER) 


R5 


04200-7031 


R:VAR WW 10kS? f 10012 (RSArlOkU, R5B:100R DQ DIAL) 








replace only with D Q dial 








• FACTORY SELECTED PARTtTYPICAL VALUE GIVEN 





* See list or abbreviations in introduction to this section 
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Section VI Model 4260 A 

Table 6-1 i 



Table Q-i. Reference DesiKnutlou Index (Cont'd). 



Reference 
Designation 


HP Purt No. 


Description » 


Note 


R6 


069B-1373 


R;FXD DEPC 111 5% 1/2W 


■■ 


R7 


0664-1041 


R:FXD COMP lOOktt 10l> 1/4W 




SI 


04260-70022 


SWITCHiPOWER PUSHBUTTON AND KNOB 




S2 


3101-1234 


SWITCHtSLlDE DPDT(U5/230V) 




S3 


3101-0244 


SWlTCHtSLIDEdNT-EXT OSCl 




Tl 


04260-8602 


TRANSFORMER (POWER 




T2 


04260-8603 


TRANSFORMER tOSC 




Wl 


8120-1378 


CABLE ASSYtPOWER CORD 




XF1 


1400-0084 


HOLDER (FUSE POST TYPE 3AG 








MISCELLANEOUS 






04260-1086 


BRACKET 






04260-1071 


BRACKET :COUNTER 






1410-0033 


BUSHING FOR CRL CONTROL 






04260-8542 


CABLEiDIAL 






1140-0030 


COUNTER :CRL 






04260-7027 


GEAR ASSYiCRL COUNTER DRIVE 






04260-5030 


INDEX 






0370-0050 


KNOB FOR CRL CONTROL 






0370-0275 


KNOB FOR CRL CONTROL 






0370-0272 


KN OB :DQ CONTROL 




! 


0370-0267 


i 

KNOB :DQ VERNIER 






0370-0077 


KNOB FUNCTION 






0370-0077 


KNOB:RANGE 






0370-0256 


KNOB SENSITIVITY 






5040-1124 


(VTiUU Mill I'UWbK OWllV-U 

! 






i 

i\*)Tfl nil I • 

IM7U-U!)14 


BEZEL FOR POWER SWITCH 






04260-5024 


LENStFINDER 






04260-5050 


PULLEY FOR R5 > 






04260-5027 


WINDOW GLASS 






04260-703^ 


D/Q SCALE DRUM ASS'Y > 






04260-1082 


' BRACKET (METER ■ 






i 










D/»» Scale Drum Ass'y (UP P/N: l)4Jt»0 - 70 57) and 








Ii5 HIP l>/,St i).j:t>0-7»5l) tire « matched pair. 








Mien one Is to lie replaced, the other must be 








replaced also. To obtain both the D/Q Scale 








Drum assembly and K5> order III' I'/N: 01 ZbO - 703 1 . 








ITEMS BELOW FOR 100 VAC OR 200 VAC ONLY 






1251-0048 


ADAPTER :P LUG ( 1 00/200 V ON L Y) 






04260-7032 


CHASSIS ASSY:INCL S2M1-.J4 






7120-0492 


NAMEPLATE:100/200V 




1 


7120-0405 

t 


N AM EP LAT E : 100 V ONLY 

i , ! 





# See list of abbreviations In Introduction to this section 
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Tlible 6-2. Manufacturer's Code List 
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Section VII 
Paragraphs 7-1 to 7-B 
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SECTION VII 
MANUAL CHANGES AND OPTIONS 



7-1, OPTIONS 

7-2* Options are standard modHleatlons performed 
on -hp- Instruments at the factory, No options for 
the Model 4200A are offered at the present time,. 

7-3, SPECIAL INSTRUMENTS 

7-4. "Specials" are standard -hp- Instruments that 
are modified according to customer specifications, 
A separate Insert shoo' is Included with the manual 
for special Instruments having electrical changes, 
Make the changes specified in addition to any other 
changes that are necessary, 

7-5, MANUAL CHANGES 

7-0. This manual applies directly to the Model 420OA 
with serials prefixed 1539.1, The following para- 
graphs explain how to adapt this manual to apply to 
later Instruments with higher serial prefix, or earlier 
Instruments with lower serial prefix. Technical cor- 
rections to this manual (If any) arc culled o.ratn and 
are listed on a separate "Manual Changes" sheet 
supplied with this manual, 

7-7, LATER INSTRUMENTS: If the serial prefix or 
your Model4200A is above 1530.1, refer to a separate 
"Manual Changes" sheet supplied with this manual, 
Locate the serial prefix of your Instrument and make 
the indicated changes. 

7-8. EARLIER INSTRUMENTS(BaekdatlngChanges): 
If the serial prefix of your Model 42G0A Is below 
1539.1, refer to Table 7-1 for the changes necessary 
to adapt this manual to your particular Instrument, 
Locate the serial prefix of your Instrument in this 
table and make the indicated changes, Note that In- 
strument-component values that differ from those in 
this manual, yet are not listed in this backdating 
changes, should be replaced using the part number 
given in this manual. 



Serial Prefix 
or Number 



001/002- 

711/712- and below 
845/840- and below 
1023/1024 and below 
1111.I/1U2J and below 
1133,1/1134.1 and below 
1214,1 and below 



Make Following Changes 



1, 2, 3, 5, 0, 7 

2, 3, 6, 0, 7 

3, 5, 0, 7 

4, 6, 7 

5, 0, 7 
«, 7 

7 



CHANCE 1 
Delete* C423 0100-1038 20pF 

CHANGE 2 

Delete: C7 0100-1303 0,1 j*F 

CR3, CR4 1910-0040 
RB 0084-2721 2700 OHM 



CHANGE 3 

Page . ' Figure 3-1 

Clm. the picture or Rear Panel as 
showi n Figure 7-1, 

Page 0-8, Table G-I 

Change A500 to 04200-7025, 

Page 0-0, Table 0-1 

Change Fl to 2110-0010, FUSE: 
CARTRIDGE SLO-DLO 0,1 A, 

Pago 0-10, Table u-J 
Change Wl to 8120-0078, 
Change 04200-1085 to 04200-1080. 
Change 7120-0402 lo "120-0145, 
Delete 7120-0495, 

Page 0-13, Table 0-2 

Change 8120-1348 to 8120-0078, 
Change 04200-1085 lo 04200-1000, 

Page 0-14, Table 0-2 

Change 04200-7053 to 04200-7025. 




Table 7-1, Manual Backdating Changes 



Figure 7-1 



7-1 



Section VII 



Model 4260A 



CHANGE 4 

Page 0-13, Tabic 6-2 

Change 04200-1080 to 04200-1005. 



Page 8-11/8-12, Figure 8-6 

Change 04200-7724 to 04200-7024. 
Change circuit of A400 as shown in partial 
schematic, Figure 7-2. 



CHANGE 5 

i 

Page 0-B, Table 6-1 , 

Change R45B to 00B3-8245, RtFXD COMP 
820k« b% 1/4W. 

Page 0-0, Table 6-1 

Change VC0I and V002 to 2140-0018. 
Change R601 to 0087-1541, RjFXD COMP 
150kH 10% I/2W, 

Page B-5, 8-0, Figure 8-3 

Change value of R601 to 150k«, 

Page 8-11, 8-12, Figure 8-6 
Change value ofR458 to 820kn, 



Figure 7-2 



CHANGE 0 

Page 6-2, Figure 0-1 
, Change 04260-1240 to 04260-1140. 
Change 5000-B505 to 5000-0703. 
Change 5000-8583 to 5000-0717. 
Change 5000-8573 to 5000-0718, 

Page 6-3, Table 6-1 
' Change 04200-7055 to 04260-7021. 
Change S101 to 04200-7021, 

Page 6-6, Table 6-1 

CSango 04200-7724 to 04260-7024. 
Delete: C424, 0160-0108. 

Page 6-7, Table 6-i 

Deletot CR422, 1001-0040, 
Delete: CH423, 1001-0040. 

Page 0-8, Table 6-1 

Delete: H450, 0084-2721. 

Page 6-0, Table 6-1 

Change Ml to 1120-0761. 

Page 6-10, Table 6-1 

Change 04200-7057 to 04260-7030. 
Add: 04200-1082: MET EH BRACKET, 

Page 6-13, Table 6-2 ' 

Change 04260-1240 to 04260-1140, 

Change 1120-0768 to 1120-0761, 

Add: 04260-1082: METER BRACKET, 

Page 0-14, Tattle 6-2 : 

Change 04260-7055 to 04260-7021, 
Change 04200-7724 to 04200-7024, 
Change 04260-7057 to 04260-7030. 
Change 3101-08Bi> to 3101-0206. 



Page 6-3, Table 6-1 

Change CR206 to 1001-0026 DIGPEiSILlCON 
200P1V 0.6 AMP. 

Page 0-13, Table 6-2 

Add: 1001-0026 DIODE [SILICON 200PIV 0.5 
AMP. 

Change Total Quantity of 1001- j028 to 1, 



CHANGE 7 

Brief Summary of A100 Range and Function 
Switch Ass'y. 

Refer to the table below for part numbers of 
A100 Range and Function Switch Ass'y and its 
two major components: Range mid Function 
and D/Q Scale Drum Ass'y, 



Serial 
Number 


P/N ol AIM 


P/N i)I »uti|te 
and Function 
switch 


P/N Of D/Q 
Sealo Drum 


1539,1 lilld 
above 


04200-70020 


042CO-70021 


04200-7057 


1214,1 end 
above 


04200-7055 


0-1206-7050 


04200-7057 


1134.1 and 
below 


04200-7021 


04200-7050 


04200-7030 



Table 7-2, part Number ofAlOO audits Components, 
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CERTIFICATION 

The Hewlett-Packard Company certifies that thin instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U,S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 



WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo- 1 
nents listed in the operating: manual, for the specified period. We 
will repair or 'replace products which prove to be defective during 1 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or Implied. We are 1 ,lot 
liable for consequential damages. . 1 

Service contracts or customer assistance, agreements are available 
for Hewlett-Packard products that require, maintenance and ire- > 
pair on-site. , / . » I 1 , 

For any assistance, contact your nearest Hewlett-Packard Salesj and 
Service Office. Addresses are provided at the back of this manual. 
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SECTION I 
GENERAL INFORMATION 



1-1. DESCRIPTION. 

1-2, The HP Model 4260A Universal Bridge (Figure 
1-1) makes fast, easy mcakurementeof resistance <R) , 
capacitance (C), Inductance (L), capacitor dissipation 
factor (D), or Inductance Wllty factor (Q). The In- 
strument includes five bridge circuits, selected by the 
FUNCTION switch, as well's as U» detector and 1 kHz 
oscillator necessary for dc and ac measurements. For 
measurements at frequencies other than I kHz, an 
external oscillator must be used. 

1-3, Front panel controls select the measurement 
function and range, with It, L, and C values displayed 
with four-digit resolution on an In-line, digital coun- 
ter, Q and D values arc displayed on a dial with a 
red hairline indicating the measured value. The auto- 
balance circuit and an easy-to-read muter reduce the 
time required for measuring low Q or high D compo- 
nents. Correct decimal point location is automatic 
and direction lights indicate which way the CRL con- 
trol should be rotated for the measurement. 

1-4. TERMINOLOGY. 

1-5, The definitions of the following terms apply as 
they are used throughout this manual, 

a. RESIDUAL (inductance or capacitance): distri- 
buted inductance or capacitance always present at 
UNKNOWN terminals. ' 

b. DISSIPATION FACTOR (D): loss factor for cap- 
acitors (equal to reciprocal of Q). , 

c. QUALITY FACTOR (Q); figure or merit for In- 
ductors (equal to reciprocal of D), 

d. Cs: represents equivalent circuit of capacitor 
In series with resistor. 1 

e. Cp: represents equivalent circuit of capacitor 
In parallel with resistor. 

f. Ls: represents equivalent circuit of inductor in 
series with resistor, \ 

\ 

g. Lp: represents equivalent clrcuitof Inductor in 
parallel with resistor. 



h. AUTO NULL: eliminates I)Q manual control; 
direction for null Is automatically Indicated for Cp 
and Ls measurements. 

1-6. INSTRUMENT IDENTIFICATION. 

1-7, Hewlett-Packard uses a two-section, eight-digit 
serial number (000-00000), The first three digits 
(serial prefix) identify a series of instruments; the ; 
last five digits identify a particular instrument in that/ 
series. If the serial prefix on the rear panel of your,' 
instrument does not agree with the serial prefix on 1 
the title page of this manual, there are difference^ 
between your Instrument and the one described f ti this 
manual which are explained in the insert sheet suj I 
piled with the manual. If the insert sheet is missing, 
the Information can be supplied by your nearest 
Hewlett-Packard Held office (addresses are listed jit 
the back of this manual). 

1-8. APPLICATIONS. 

1-0. The Model 42G0A makes quick, easy measure- 
ments of R, L, C, D, or Q characteristics of passive 
electronic components. R, L, and C measurements 
are made with 3- or 4-digit resolution. With exte rnal 
null voltmeter, accurate measurements are possible 
for mllllohmsor megohms. The instrument isrculltly 
portable (accessory carrying handle, HP 110r>7A,lcan 
be easily attached without screws). 



1-10. SPECIFICATIONS. 

l-ll. Table 1-1 lists all technical specifications for 
the Model >12G0A Universal Bridge. Figure 3-4 shows 
DQ range versus frequency characteristics. 

1-12. AUXILIARY EQUIPMENT REQUIRED. 

1-13. External dc null millivoltmeter (such as the 
HP Model 413A) is recommended for accurate R meas- 
urements below 100 ohms and alwve 10 kilohms. Ex- 
ternal generator (such as HP Model 200 CD) with 2 volt 
output and GOOohms output impedance is required for 
20 Hz to 20 kHz measurements, External timed null 
detector with 00 ilB gain and Input impedance greater 
than 10 kilohms or oscilloscope with I00,iV/em sen- 
sitivity Is recommended for the measurement with 
external generator. 
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Table t-l. Spcrltlentions 



CAPACITANCE MEASUREMENT 

CAPACITANCE 
Runue: I pF i» IDOO 1 1 F, in 7 ntnnes, 
Accuracy: , 
t f t Digit), rrom 1 >»F to 100 ,iF. 
t [2% f 1 Digit), rrom 1 |)F to 1 nF unci 

100 /iF to 1000 ;<F, 
Residual rajKiritanee ~- 2 pF. 

DISSIPATION FACTOR 
Ramie: 

t.OW (of sorb's C): 0.001 toO. 12. 

Illtjli I) - - - 1) fof parallel C): 0,05 to 20. 

Accuracy: Tor C > 100 pp. 

* % 



LOWD - 
HIGH D - 



-/D of Heading 
^ (10 D j£Readinj^4) %. 
- (10 of Reading * 2) % 
(C greater than 100 pF unci at 1 kHz; tin addi- 
tional error t ONE DIAL DIVISION Is re- 
quired tit frequencies other than 1 kHz. ) 

INDUCTANCE MEASUREMENT 

INDUCTANCE 
Range: I Ml to 1000 H, in 7 ranges. 
Accuracy; 

t(l '. t I DI ; >||), from I n. II to 100 II. 

► | 1)^10, from I oil to 1000 II, 
Residual Inductance - I /ill, 

QUALITY FACTOR 

Ratine; 1 

LOW O - - - Q (of series I.): 0,05 to 20. 

HIGH O - - - 0 (of parallel I.); « to, 1000. 
Accuracy: for L > 100 idl. 



LOWQ ► ( 



10 



, Q of Reading f 4) 

/ »o 
r/Q of Heading ^ ' 
HIGH Q -- t 2 ^5 „f Reading '7,. 
(L greater than 100 pit and at 1 kHz; an addi- 
tional error t ONE DIAL DIVISION Is re- 
quired at frequencies other than 1 kHz. ) 

RESISTANCE MEASUREMENT 

RESISTANCE 
Range; 10 iiiilllDhins to 10 megohms, In 7 canons. 
Accuracy: 1 

t»I'V- » I Digit), from 10 ohms to I megohm. 
i(2 i <■ I Digit), from 10 mllliohms to lOohms 

and I megohm to 10 megohms. 
Residual resistance - .< mllllohms. 
Resistance measurements at DC only. 

ELECTRONIC AUTO NULL 

Eliminates need f >r IX} adjustments lit parallel C 
and series I. measurements ttt 1 kHz. 

Accuracy (when I) ': I, Q ' I and CL measure- 
ments are made In 3 ami •! figures) equals i 
[normal operation condition t0, 5'*>], , 



AUTOMATIC NULL DIRECTION INDICATOR 

Direction of tin* C!iL control rotation required for 
the bridge null Is automatieally Indicated |iy Hie 
front |KineI Indicator lights. 



OSCILLATOR AND DETECTOR 

INTERNAL OSCILLATOR: I kHz t2'.', 100 mV 
rms t20 

INTERNAL DC SUPPLY: Less than -Iff volts at 
nominal AC line voltage, ( . 

INTIIHNAL DETECTOR: Tuned amplifier at I kHz; 
funetlons tiS a preamplifier for measurements 
with external generator, i 

EXTERNAL OSCILUTOR: 20 II/. to 20 kHz meas- 
urements of ca|Ktcitance r inductance, dissipation 
factor and quality factor are possible with 
external oscillator (range will In* a function of 
applied frequency). • 



> GENERAL 

DC WAS: 
Voltage : Up to 6V at A UTO. 

Up to 35 V at MANUAL. 
Current: Up to 10 mA. 



POWER SU PPLV: 1 15 ur 230 volts i Iff \ 48' 
Hz, appro*. 7 watts. 



66 



DIMENSIONS: 





WEIGHT: 

Net, II lbs. (5 kg). 
Shipping, 15 lbs, (6,8 kg). 

ACCESSORY SUPPLIED: 7 ftj power cable with 
1 NEMA plug., 

EQUIPMENT 5 A VAILARLK: 

18-pin printed circuit extender board 5000-2041 
I5-pln printed circuit extender tnurd 5060-00-19 
DC Null Voltmeter, HP Model -U3A 
20 Hz to 20 kHz Oscillator, H P Model 200CD 
Oscilloscope, HP Model H0A . 



1-2 



Model 42H0A 



i 



St'l-tlOH II 
Ktragraphs 2-1 to 2-10 



SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This Miction of the manual contains informa- 
tion for unpacking, inspection, repackaging, storage, 
und installation Of tin; Model 42U0A. 

2-3. UNPACKING AND INSPECTION. 

2-4. If the shipping carton i.s damaged, tt.sk that tlit- 
currior's agent he present client lie Instrument is tin- 
packed. Inspect the instrument for damage (scratches, 
dents, broken knobs, etc.) , If the instrument is dam- 
aged or fails to meet specifications (Performance 
Check, Paragraph 5-0), notify the carrier and the 
nearest Hewlett-Packard field office (see list at back 
of this manual). Retain the shipping carton and the 
padding material for the carrier's inspection. The 
fleldoffice will arrange for the repair or replacement 
of your instrument without waiting for the claim against 
the carrier to im settled. 

2-5. STORAGE AND SHIPMENT. 

2-0. PACKAGING. To protect valuable electronic 
equipment during storage or shipment always use the 
best packaging methods available. Your 'Hewlett- 
Packard field office can pi ovide packing material such 
as that used for original ractory packaging. Contract 
packaging companies in many cities can provide de- 
pendable custom 1 packaging on short notice. Here are 
two recommended packaging methods; 

a. ItUBliEMZEI) IIAIIt. Cover painted surfacesor 
instrument with protective wrapping paper. Pack in- 
strument securely in strong corrugated container (350 
lb/sq in. bursting test) with 2-lneh rubberized hair 
pads placed along all surfaces or the Instrument. In- 
sert fillers betweeh pads and container to ensure a 
snug fit. Mark the box "Delicate Instrument" and seal 
with strong tape or metal bands. 

b. EXCELSION. Cover painted surfacesor instru- 
ment with protective wrapping paper. Pack instrument 
in strong corrugated container 1350 lb/sq In. bursting 
test) with a layer of excelsior about (> Inches thick 
packed firmly against all surfaces of the Instrument. 
Mark the Itox "Delicate Instrument" and seal with 
strong tape or metal bands. 

2-7. ENVIRONMENT. Temperature during storage 
and shipment should be limited as follows: 

a. Minimum temperature -40,'C (-40" F). 

b. Maximum temperature ►75°C (> 1157*1'). 

2-8. The Model 4 260 A i.s equipped with plastic feet 
and tilt stand for bench operation as shipped from the 
factory. When the Instrument is to be rack mounted, 
a combining case (Paragraph 2-9) or adapter frame 
(Paragraph 2- 10) is required. These items are avail- 



able through your Hewlett-Packard Sates/Service 
oil ice. These two methods for rack mounting are 
outlined in the following paragraphs: 

2-0. COM DINING CASE. The combining case (HP 
I052A) shown In Figure 2-2 is a modular unit which 
accepts suit-module units such as the 1/2 module, 
Model 42HOA. The combining case can lie used as a 
bench instrument or it can be rack mounted. A rack 
mounting kit (HP No. ' 50110-0770) is supplied with the 
instrument. When only halt the citse is used, a blank 
filter panel (HP No. 50GO-O7O4) Is available to enclose 
the unused half. , 

:>-10, ADAPTER Fit A ME. The adapter frame (HP 
No. 50(10-0707) in Figure 2-1 is a rack frame that 
accepts any combination or sub- module units; it can 
only be rack mounted. Install instruments in the 
adapter frame as follows: 

a. Place adapter frame on edge of bench and stack 
sub-module units (steps I and 2) in frame. • Place 
spacer clump between units (step 3). 

it. Insert two end spacer clamps (step 4) and push 
units into frame. 

c. Insert screws on either side of framo'lstep 5) 
and tighten until units are tight in frame. j 

i). The complete assembly Is now ready tor rack 
mounting. Hi, 
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'Figure 2-1. Adapter Frame 
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Figure 2-2, Combining Case 
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2-11. OPERATION FROM IIS OR 230 VOLTS. 

2-12. The Modal 42G0A can be operated from either 
115- or 230-volt (t 107) 50 to UO Hz power lines. A 
slide switch or. 'he rear panel permits quick conver- 
sion for oporati in from either voltage. Insert a nar- 
row blade screwdriver in the switch slot and slide the 
switch to expose "115" marking for 115-vol*. operation 
or"230" marking for 230-volt operation. The Instru- 
ments are supplied with a 0. 1 ampere fuse for either 
115- or 230-volt ope ration. 

CAUTION 

Do not change the 115/230 switch setting 
i during operation. 
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2-13. 3-CONDUCTOR POWER CABLE. 

2- 14. The Model 4260A Is equipped with detachable 

3- wlre power' cable. Proceed us follows for Instal- 
lation: 

a. Connect flat plug (3-conductor female connector) 
to AC line jack at rear of Instrument. 

b. Connect plug (2-blade male with round grounding 
pin) to 3 -wire (grounded) power outlet. Exposed por- 
ttonsof instrument are grounded through the round pin 
on the plug for safety; when only the 2-blade outlet Is 
available, use connector adapter (HP Stock No. 1251- 
0048), then connect short wire from side of adapter 
to ground. 



■ \ 
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SECTION 111 
OPERATION 



8-1.. INTRODUCTION. 

3-2, This section outlines operation of the Universal 
flridge. An operating procedure is given for each 
measurement function. All front and rear controls, 
connectors, ard indicators are briefly explained in 
Figure 3-1. 

3-3, TURN-ON PROCEDURE. 

3-4. Hefore apply inn power to the Instrument, set 
controls as follows: 

V 

a. hot FUNCTION control for typeol measurement 
to he made and KANGF. switch near mid-range. 

I). Set SENSITIVITY control near lull rountercloik- 
wise to reduce meter sensitivity, 



c. Set CRL control to 11)30. 



il. 'Set red VFRNIKK IK) knob full counterclockwise 
to CAL. 

c. Set rear-panel 1 15, 230 volt switch to expose 
numhers which correspond to the liim voltage used. 

r. Set rear-panel OSCILLATOR switch to INT I KC. 
Three rear shorting straps should he in place (see 
Paragraph 3-12 lor special measurements). 

g, It meti'r pointer is mit mechanically centered, 
center as follows: 

(1) Turn instrument oil. Wait 30 seconds lor all 
capacitors to discharge! 

ii 

(2) Remove two screws which hold top cover to 
rear panel and slide rover toward rear, 

(3) Locate the black zeroad|ust screw at toprenter 
of meter. Rotate screw clockwise until meter 
pointer is to left of zero and begin moving riuht 
toward zero, 

(•!) Continue to rotate screw clockwise; siop when 
pointer Is on zero, ft the pointer overshoots 
zero, repeat steps (3) and (4). 

(5) When pointer is exactly on zero, rotate screw 
approximately 1!"> degrees counterclockwise. 
This is enough to freethe adjustment screw from 
the meter suspension. If pointer moves during 
the step, repeat steps (4) and (!>). 

h. Apply power to instrument by connecting ac power 
cord and setting LINK switch to ON, One of the deci- 
mal point lights in the CltL counter will tit; lit to indi- 
cate power is applied to the instrument. Allow 30 
seconds for the instrument to stabilize. The4!i«iOA is 
now ready to use. The following paragraphs outline 
procedures for standard, It, L, and C measurements. 



3-5. USE OF THE DQ VERNIER. 

3-0. The DQ VKRNIER control provides tlneeiectrl- 
cal adjusting during 1) or Q measurements. The DO 
dial setting does not change as the 00 V FUN IF It is 
changed. For any setting of the DO VP.llKIF.lt, DO 
dial accuracy is maintained as outlined in Specifica- 
tions. The DO vernier is useful for large D or small 
0 measurements, Usmg the DO vernier lor a bridge 
null prevents false nulls caused by lack of resolution 
with the DO control. DO VFItNIFH ranges are: 

0 (CAL) to O.fiOl In LOW D range 

0 (CAL to 0.016 (of 1/D) In HIGH D range 

0 (CAL) to 0,016 In LOW Q range 

0 (CAL) to 0.001 (of 1/Q) In HIGH Q range; 

I 

3-7. DC RESISTANCE MEASUREMENTS. 

3-B, POWKR CONSIDERATIONS. = " ; 

3-1). Power applied to the unknown resistor will vtiry 
depending upowthe unknown value, the RANG I ! switch 
position, and the Cltli control setting. Maximum 
open cim<;t voltage across the UNKNOWN terminals 
is 40 Vtlc. Short-circuit current throue.h the UN- 
KNOWN terminals is 25 mlltiampcrc.s maximum. 
Voltage across the unknown resistor can be measured 
with a high input impedance Voltmeter such as the HP 
4I0C, 4 1 2 A, or 4 I3A (see Paragraph 3-15). Current 
through the unknown resistor can he nieasurttf with a 
clip-on mltliamnieter.suchas the HP42HD (see Para- 
graph 3- 15). i 

3-10, MKASURFMFNTS, 

3-11, Resistance values between 100 ohms and 10 
kilohms can be measured i(uicklywilh I',' accuracy by 
using only Iroht-panel controls. For measurements 
of values between 10 mklllol}ms and 100 ohms or be- 
tween 10 'kilohms and 10 megohms, an external null 
meter such as the HP413A is desirable lor better 
sensitivity during the measurements. These two types 
of measurements are outlined as separate procedures 
in the following paragraphs. 

3-12. 100 OHM to 10 K OHM MKASURKMKNTS, 

a. Perform the turn-on procedure outlined in Para- 
graph 3-3, 

i 

b. Set FUNCTION switch to R position. 

\ c. Connect the resistor to he measured to the UN- 
KNOWN terminals. 

d. Set RANGKswltehfor meter indication nettr cen- 
ter and increase meter sensitivity by rotating SKNSI- 
TIVITV control clockwise. If meter indication is right 
of center, turn CRL control ccw. If left, turn CRL, 
control cw. Adjust CRL control (or meter center indi- 
cation while increasing SKNSITIVITV control to maxi- 
mum sensitivity (full cw). 

i 

3-1 
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FRONT PANEL 

1. I.JtiK Switch: applies iic line voltage to Instrument. 

2. SKN'Sl'ITVITYr controls muter Hetmlllv Ity: c« lor max. 

3. ItANOF. switch: selects measurement range. Mcch- 
iinlctilly controls equivalent el rcnlt and urdtsdlsplnycd 
Id window below meter and also pointer for in) din). 

4. FUNCTION switch: selects ty|>e of measurement. 
Mucltnnieiilty controls units value displayed In window 

: below meter, Changes decimal point placomenl In nu- 
merical display,' 

5. Null Motor; Indicates mill lit renter scale, For It 
measurements, meter deficits elilier left or tight. 
For C or I. measurements meter deflects right only 
until nulled, 

6. UNKNOWN terminals: connect component to lie meas- 
ured between these two binding ptviits. Conned directly 

'<oru.se very short lends. See"WAltNIN(V'lu paragraph 
3-23d. 

7. CIU. control; adjusts Indite Imlanee for meter null 
during measurements. Mechanically connected to nu- 

, merleal i-cuntcr which indicates It, I,, or C measured 
value. Direction lights Just above control indicate ro- 
tation direction for mill on meter (for C|> AUTO or I M 
AUTO functions only). 

8. Decimal Point Llghtis; one of three lights (selected by 
FUNCTION tim! ItANOK switch positions) indicates cor- 
rect decimal point, Light on Indicates ac line voltage 
is applied to the Instrument, 

9. Numerical Counurr 'displays value of It, I., or C, 
Mechanically driven by OKI, control. Itango is from 
ntlili) to lo:i(l. 

ID, DO Control: outer black knob rotates DO dial for Dor 
0 measurements. Iteil center knoh is a vernier; does 
i not rotate dial. IK) scale is eallhrated with vernier 
lull counterclockwise. 



11. IX), Din): Indicates Dissipation Factor (D) or (Juulity 
Factor ((,'). Mechanically rotated by IX) control. Dial 
scales -ire; LOW D; ,1)01 to . I!i( 11101) D, .1)5 to GO, 
LOW t): 1)2 to l!0 t UK. II l)>. h to 1 1)00. 

. ■ . ' , ' J 

REAR PANEL 1 

I. AC LINK Connector: connects to tl.it plug on power 
cable, j '' 

?! LIN K Voltage ,v Itch: permits operation from either 
tir> Vac or 2i«l Vie. 

3. LINK lose: o. | ampere provides ovi>rlond protection. 

4. OSCILLATOR IN T-KXTswllch: selects Internal oscil- 
lator or external oscillator ami controls error signal 
amplifier frequency resjionse. For INT setting, error 
signal amplifier Is tuned to t kll/.;for LXT, amplifier 
response Is flat between ill) II/. ami Ii« kH/„ 

5. Lxternal Oscillator Terminals: connect external os- 
cillator to these terminals, > 

6. DKTKCTOIt Output Terminals; error signal amplifier 
output supplied to external tuned amplifier or oscillo- 
scope. 

7. DC) KKSISTOlt Cs l.p Terminals; connect vartahle r»- 
slstor for special low frequency D (t:s function) or Q 
(l.p function) measurements. Terminals normally con- 
nccleit together Willi shorting strap. 

8. DC) KKKISTOK Cp Ls/ WAS CAPACITOIt Terminals: 
Connect variable resistor for special low frequency D 
(Cp function) or 0 (Ls function) measurements'. For 
C or I. measurements ulthdeblas, connect acapacttor. 
'I'erminals normally connected together with shorting 
strap, 

9. IHAS UATTFttV Terminals: connect battery (t! Vde 
max) for C or L measurements with dc bias. Termi- 
nals normally shorted together with shorting strap. 



Figure 3-1. Front and Hear Panel Controls, Indicators and Connectors 



3-2 



Model 42GOA 



Section HI 
Paragraphs 3-13 to 3-20 



o, Read measured resistance value on CRL counter, 
(Observe decimal point location and units displayed 
in window below meter, ) 

1 , Note 

'For maximum 1 resolution, final CRL coun- 
ter display should he greater than 0100, 

3-13. MILLIOH MS AND MEGOHMS MEASUREMENTS. 
Formoasurcmcr.,:<b< '•• ?en lOmilliohms atullOOolmis 
or hetween 10 kilphtnA and 10 megohms, a sensitive 
dc null voltmeter such as the HP 4 13 A should Lo used, 
RefertoParagraph3-I5 for voltage and current meas- 
urements for the unknown R. Connect the null volt- 
meterand m:ike resistance measurements as follows: 

a. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loopp, 

b. Perform the turn-on procedure outlined in Para- 
graph 3-3. 

c. Connect thr, voltmeter input ground or low term- 
inal to the rear-panel detector ground terminal on the 
Universal Rridgo. Connect UNKNOWN LOW terminal 
to the other Voltmeter input terminal. 

d. Set FUNCTION switch to R. 

e. Connect the resistor to he measured to the UN- 
KNOWN terminals. ! 

I 

f. Set RANGE switch for meter indication near lh<> 
center and increase meter sensitivity by rotating 
SENSITIVITY control clockwise. If meter indication 
is right of center, turn CRL control ccw. If left, turn 
CRL control cw. Adjust CRL control for meter cen- 
ter indication while increasing SENSITIVITY control 
to maximum sensitivity (full cw). 

g. Read measured resistance value on CRL coun- 
ter, (Observe decimal point location and units dis- 
played in window below meter. ) 

CAUTION FOR LOW RESISTANCE 
MEASUREMENTS 

For best connection to the bridge, leads 
should be inserted into the binding posts, 
and the binding i>osts shoulu be screwed 
tightly to reduce contact resistance. Short 
heavy leads can be used. Lead resistance 
should be measured with the free ends con- 
nected together. Subtract the lead resis- 
tance from the bridge reading. 

3-14. The fastest procedure for R measurements Is 
as follows: 

a. Set FUNCTION switch to R position. 

b. Connect the resistor tothe UNKNOWN terminals. 

c. Turn CRL control cw to 1030. 

d. Increase SENSITIVITY for deflection (right or 
left) on the null meter. 

f 



e. Rotate the RANGE switch until the meter pointer 
passes the null. If meter deflection is right, perform 
step f. If meter deflection is left, turn RANGE switch 
one step cw. Adjust SENSITIVITY control for right 
deflection. 

i 

f. Turn CRL control ccw to obtain a null on the 
meter; sot SENSITIVITY control full cw, adjust for 
the null with CRL control. 

g. Read the final resistance on CRL counter along 
with the units display. 

3-15. VOLTAGE AND CURRENT FOR UNKNOWN R. 
When voltage and current values for the unknown are 
to be measured, a tic voltmeter puch as the HP 4 13 A 
should be used with a current meter such as the IIP 
42BH clip-on milliammeter. Make voltage and cur- 
rent measurements as follows: 

a. Make the resistance measurements as outlined 
in Paragraph 3-12 or 3-13 and leave the Model 42f>0A 
set up fcr the null. 

b. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loops. 

c. Connect the voltmeter input ground or low ter- 
minal to the rear-panel detector ground terminal on 
the Universal,^ Bridge. Connect the UNKNOWN high 
terminal to the other voltmeter input terminal. 

d. Read voltage across the unknown R on the volt- 
meter, 

e. For current through the unknown R, clip the 
milliammeter probe to one of the unknown leads and 
read unknown current. 

3-16. CAPACITANCE MEASUREMENTS. 

3-17. INTRODUCTION. 

3-18. Capacitance measurements are normally made 
at a frequency of I kHz from the Internal oscillator. 
For C measurements at frequencies between 20 R/. 
and 20 kHz, an external oscillator can be connected, 
as outlined In Paragraph 3-42, Special Measurements. 
Direction lights indicate the correct rotation direc- 
tion for Cp AUTO measurements. The measured C 
value is displayed on the CRL counter with correct 
decimal point location, units and equivalent circuit 
also displayed. Dissipation factor (D) can be meas- 
ured after the brfdje Is balanced for the capacitance 
measurement. The measured D value is displayed on 
, the DQ dial, , , 

3-10. RESIDUAL CAPACITANCE. 

3-20. The residual capacitance of the UNKNOWN 
terminals can be measured with nothing connected to 
these terminals. Its value is typically 2 pf or less. 
When small capacitance measurements are made, this 
residual capacitance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual capacitance measurement 
should Include lira lead capacitance. Errors caused by 
residual and kv.l capacitances are listed inTuble 3-1. 
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Table 3-1. Correction Terms for Residual Lend Errors 
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where f is frequency 

C x is unknown capacitance 
D x is unknown D . 

L x is unknown inductance , 
Q x is unknown Q 



3-21. Cs AND Cp MEASUREMENT DIFFERENCES, 

3-22, The measured value of capacitance depends on 
whether u series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series capacitance (Cs) circuit and a parallel capaci- 
tance (Cp) circuit is as follows: Cs = (1 » D») Cp, 
where D is the measured D value. The .inference 
between Cs and Cp is large when D is greater than 
0. 1 but Cs is within 1% of Cp if D is 0. t or less. 

3-23. | MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined In Para- 
graph 3-3, ,f 

b. Check to insure that the3DQ RESISTOR and BIAS 
terminal patrsonthe rear panel are shorted withthelr 
respective shorting .straps. 

> c. Rotate the SENSITIVITY control full ccw. 
d. Set FUNCTION switch to Cp AUTO position, 
i "WARNING' 1 -,Dlsch».rge capacitor to be tested 
before connecting to UNKNOWN terminals. 

, e. Connect the capacitor to be measured to the UN- 
KNOWN terminals. "WARNINC'-Dlscharge capacitor 
ti) be tested before connecting to UNKNOWN terminals, 
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f. IT the right direction indicator Is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSITIVITY control clockwise to give near roll scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator remains lit, turn RANGE switch ccw 
until left direction indicator lights. Adjust CRL con- 
trol for meter null and rotate SENSITIVITY control, 
cw as null Is approached. 

h. When null (bridge balance) is achieved below 
0100 on the CRL indicator, set RANGE switch to the 
next position cw and rotate CRLcontrol for null indi- 
cation. (This is possible for all measurements above 
100 pf, ) Capacitance Is indicated on the CRL counter, ■' 

i. To measure D for the unknown capacitor, set 
FUNCTION switch to Cp HIGH D position. 

j. Adjust DQ control for minimum meter indication, 
(The CRL control can be adjusted slightly for best 
null.) 

k. When a null indication is impossible in the Cp 
HIGH D position, set FUNCTION switch toCs LOW D. 
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Adjust DQ control for minimum motor indication. The 
D of the unknown capacitor Is read from the 1) scale 
indicated by the red pointer in tiio DQ window. 

3-24, The fastest procedure for C measurements is 
as follows : 

i. Set FUNCTION switch to Cp AUTO position. 
I . Connect capacitor to unknown terminals, 

c*j Turn the CRL control cw to 1030. 

i i 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of right one and vice versa. ) If yon cannot 
obtain a crossover, see stop e note, 

e. If left indicator lights, adjust SENSITIVITY con- 
trol for a right deflection of the null meter pointer, 
If the right indicator lights, turn RANGE switch one 
step ccw and adjust SENSITIVITY control for a right 
deflection or the null meter pointer. Note: if the 
right indicator stays lit regardless of the RANGE 
switch position, the unknown value of the capacitor 
must be beyond the highest range or the bridge t > 
1000 /; f). if the left indicator stays lit regardless of 
in* RANG I: switch position, the unknown value of the 
capacitor must be Iwlow 1 000 pF, 

f. Rotate the CR1, control ccw until a crossover of 
the indicator lights is obtained. 

g. Set SENSITIVITY full cw and adjust for null with 
CRL control. 

h. Read final capacitor value on the CRL counter 
and units display. 

3-25. VOLTAGE ACROSS UNKNOWN C„ 

3-20. When voltage across the unknown C is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400H, or 400L should be used. The procedure 
is us follows; 

a. Make the capacitance measurement as outlined' 
in Paragraph 3-23, and leave the instrument set up at 
null. 

b. Isolate the Voltmeter from power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected rrom ground. 

i 

c. Connect the Voltmeter input ground terminal to 
the 42C0A rear |wnel detector ground terminal. 1 

d. Connect the other voltmeter input terminal to the 
4260A UNKNOWN terminal (not the LOW terminal). 
Read the voltage across the unknown C on the voltmeter: 

3-27. influence of d in cp auto 
measurement: 

3-28., The accuracy that is specified for Cp AUTO 
measurement is obtained when I) is less than 1. When 
D is greater than I, accuracy of Cp AUTO measure- 



ment is reduced due to the reactance of the variable 
resistance ofreuit of the AUTO null, Typical data is 
shown in Figure 3-2, 
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Figure 3-2, Capacitance and Inductance 
Errors in AUTO vs I) It- Q 



3-29. INDUCTANCE MEASUREMENTS, 

3-30. INTRODUCTION. ' ! 

3-31. Inductance measurements are ih Anally made 
at frequency of 1 kHz from Die internal oscillator. For 
L measurements at frequencies between 2011/. and 20 
kHz, an external oscillator can be connected, as out- 
lined in Paragraph 3-42, Special Measurements, Di- 
rection lights indicate the correct rotation direction 
Tor Ls AUTO measurements. The measured 1. value 
is displayed on the CRL counter with correct decimal 
point location, units, ami equivalent circuit also dis- 
played. Quality factor (Q) can be measured after the 
bridge is balanced for the inductance measurement. 
The measured Q value is displayed on the DC) dial, 

l 

3-32, RESIDUAL INDUCTANCE. 



3-33. Residual inductance of the UNKNOWN terminals 
can be measured with heavy short wire connected to 
these terminals. Its value Is typically I /ill or less. 
When smalt inductance measurements are made, this 
residual inductance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual inductance measurement 
should include the lead inductance. Emirs caused by 
residual and lead inductances are listed in Table 3-1. 

3-34. Ls AND Lp MEASUREMENT DIFFERENCES. 

3-35. The measured value of Inductance depends on 
whether a series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series inductance (Ls) circuit and a parallel inductance 
(Lp) circuit is as follows; 
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Lsc __J.__ L p, 

where 0 is the measured Q value. The difference be- 
tween Ls und Lp Is large when Q Is smaller than 10, 
but Ls is within \% of Lp U Q ts 10 or greater. 

3-36, ; MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined tn Para- 
graph 3-3. 

b. Chocc to insure that the 3 DQ RESISTOR and 
BIAS tcrmimd p»!rs on the rear panel are shorted with 
their respective shorting straps. 

c. Rotate the SENSITIVITY control full ccw. 

d. Sot FUNCTION switch to Ls AUTO position. 

e. Connect the inductor to he measured to the UN- 
KNOWN terminals. 

f. If the right direction indicator is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSlTIVITYcontrol clockwise to give near full scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator regains lit, turn RANGE switch cw 
until left direction indicator light j. Adjust CRL con- 
trol ror meter null and rotate SENSITIVITY control 
cw as null is approached. 

h. When null (bridge balance) Is achieved below 
0100 on the CRL counter, set RANGE switch to next 
position ccw and rotate CRL control for null indica- 
tion. (This is possible for all measurements above 
100 ft H.) Inductance value is indicated on the CRL 
counter, 

t. To measure Q for the unknown inductor, set the 
FUNCTION switch to Ls LOW Q position. 

). Adjust DQ control for minimum meter indica- 
tion. (The CRL control can be adjusted slightly Tor 
best null.) 

> 

k. When u null indication is Impossible in the Ls 
LOWQ position, set FUNCTION switch to Lp HIGHQ. ' 
Adjust DQ control for minimum meter indication. 
The Q of the unknown indicator is read from the Q 
scale indicated by the red pointer in the DQ window. 

3-37. The fastest procedure for L measurements is 
as follows: 

a, Set FUNCTION switch to Ls AUTO position. 

b, Connect inductor to unknown terminals, 

■ 

c. Turn CRL control cw to 1030, 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of r»ght one and vice versa. ) If you cannot 
obtain a crossover, see step e note. 



e. If the left indicator lights, adjust SENSITIVITY 
control for right deflection of the null meter pointer. 
If the right indicator lights, turn RANGE switch one 
step cw and adjust SENSITIVITYcontrol for right de- 
flection of the null meter pointer. Note: if the right 
indicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be beyond the 
highest range of the bridge (> 1000 II). If the left In- 
dicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be below 1000 
microhenries, 

f, Rotate CRL control ccw until a crossover of the 
indicator lights Ls obtained, 

g. Set SENSITIVITY full cw and adjust for null with 
the CRL control. 

h, Read final Inductor value on the CRL counter and 
units display, 

3-38. VOLTAGE ACROSS UNKNOWN L. 

3-30, When voltage across the unknown L is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400II, or 400L should be used along with a 
eapacltlve voltage divider (IIP 1104IA). The proce- 
dure is as follows: 

a. Make the inductance measurement as outlined 
in Paragraph 3-36, and leave the instrument set up at 
null. 

b. Lsolate the Voltmeter Trout power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected from groutul. 

c. Connect the Voltmeter divider ground lead to the 
42C0A rear panel detector ground terminal. 

d. Connect the Voltmeter divider probe to the UN- 
KNOWN terminal (not the LOW terminal). Rend >te 
voltage across the unknown L on the Voltmeter. 

3-40. INFLUENCE OF Q IN Ls AUTO 
MEASUREMENT. 

3-41. The accuracy specified for Ls AUTO measure- 
ment is obtained when Q ts more than I. When Q Is 
smaller than 1, accuracy of the Ls AUTO measure- 
ment is reduced due to the reactance or the variable 
resistance circuit of the AUTO NULL. Typical data 
is shown in Figure 3-2. 

3-42. 5PECIAL MEASUREMENTS. 

3-43. 20 Hz TO 2 0 kHz MEASUREMENTS. 

I " - - ■ 

3-44. Since the 42C0A Internal oscillator frequency is 
fLxed ot 1 kHz, an external generator must be con- 
nected for measurements at frequencies between 20 
Hz and 20 kHz. For such measurements, an audio 
oscillator with 600 ohms output impedance (Hp 208A, 
204B, or 200CD) and a voltmeter (HP 430D or 400E, 
•ifMRL) are recommended, 

3-45. If the presenccof a non-linear unknown causes 
appreciable distortion in the 42C0A detector, the best 
null Indication may not give the correct value for the 
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mot iurcd unknown. Also, If elcctromagneticor static 
induction from the acllne or otlior source affects the 
unknown, a satisfactory null indication will bedtfficult, 
In these cises,a tuned null detector or selective amp- 
lifier with 00 dB y;aln and input Impedance above 10K 
oh ms Is r oco m mended , 

Note 

The electronic auto null circuit and direction 
Indicator lights do not operate for measure- 
ment* with an external oscillator, 

3-46. OPERATION WITH EXTERNAL GENERATOR. , 
CAUTION 

DO NOT APPLY MORE THAN 2 VOLTS RMS 
AT THE EXT, OSCILLATOR TERMINALS, 

3-47, For impedance measurements at frequencies 
other than 1 kHz (between 20 Hz and 20 kHz), con- 
nect the external oscillator and associated equipment 
as shown in Figure 3-3 and proceed. 

a. Check to insure that the DQ RESISTOR Cs Lp 
andCp Ls terminals and BIAS terminals on the instru- 
ment rear panel are shorted by their shoring straps. 

b. Set external oscillator output voltage to mini- 
mum and connect to EXT, OSCILLATOR terminals 
(see Figure 3-3). 

c. For the most accurate and sensitive measure- 
ments, a tuned null detector such as the HP 302A is 
recommended. However, an oscilloscope with 100 
microvolt/cm such as the HP I80C with 1806A/1821A 
plug-In can he used. , Connect the 4260A UNKNOWN 
LOW terminal to the hull detector high Input terminal. 
Connect the detector low or ground terminal to the 
4260A rear-panel detector ground terminal. 
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Note 



Bridge null can be obtained using a tuned 
null detector with less than 00 dB gain con- 
nected to the DETECTOR terminals, (The 
DETECTOR terminals are connected to the 
output of the Internal pre-ampllfier,) For 
most accurate and sensitive measurements, 
the method shown In Figure 3-3 is 
recommended, 

d. Set the 4260A INT- EXT OSCILLATOR switch to 
EXT, 

e. Set the FUNCTION switcii to Cs LOW D or Cp 
HIGH Dfor capacitance measurements, or to LsLOW 
Q or Lp HIGH Q for inductance measurements, 

f. Connect the unknown component to the UNKNOWN 
terminals, 

g. Adjust the SENSITIVITY control for near full 
scale deflection and set RANGE switch Tor minimum 
on meter. 

h. Adjust CRLand DQ controls for minimum meter 
indication, SENSITIVITY control can be adjusted cw 
as bridge balance is approached, 

i 

I. Read capacitance or inductance or the unknown 
on the CRL counter. Correct decimal point, units, 
and equivalent circuit are also displayed. The I) or Q 
of the unknown is computed as iollows: 

For LOW D (D of series C): l) f - ML where l) f is 

1 I kHz 

the D value at applied frequency ( (kHz), I),, is the t) 
reading on the D scale, 

For HIGH D (!) of parallel C): I) f = l> r ( , 
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Figure 3-3. Operation with External Generator 
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For LOW Q (Q or series 10: Q f Q r -^j-- 

whero Q f is the Q value at applied frequency f (kit*) 
and Q r is the 0 reading on the Q scale. 

For HIGH Q (Q of parallel L): Q, - Q ( . -IM*. , 



3— IB, INFLUENCE OF It MS II) UAL AND LHAD 
IMPEDANCES. 

f i — to. At frequencies above 1 kHz., errors resuming 
from residual bridge Impedances and lead Impedances 
heroine significant. Table 3-1 lists the correction 
terms lor these errors. 

3-50, I) AND Q MEASUREMENTS, 

3-5 L GENERAL. Measured |> or Q values are a 
functionof the I rei|itericy applied during measurement. 
Figure 3-4 Illustrates the possible values of D or Q 
for minimum error at various ireqimneles, D or 0 
values which full In the overlap area of Finure 3-1 
can be measured with the FUNCTION switch set for 
any D ok 0 measurement except AUTO, However, 
below 1)50 H/. there is a group ol I) orQ values (shaded 
area of Figure 3-1) which can be measured by adding 
an external IX) resistor, This DO resistor addition 
is outlined In the following paragraph. 

3-52/ EXTENDING TUB I) AND O RANGES. An ex- 
ternal resistor added at the instrtoiient rear-panel DQ 
RESISTOR terminals wilt extend the I) and 0 ranges. 
To avoid error, Cp HIGH D ami Ls LOW Q should nut 
he extended b"lo\\ U value of 0, I at the lrei|iiency of 
measurement. Thr IK} resistor should be added as 
follows: 




?0 SO 200 600 2 a zo w 

lOHf lOOMt M<: 101. Mx lOOkHi 

FREQUENCY — 

] 

"EXTERNAL DORESl'jrOHKtiXJIHED ' 



Figure 3-4. DQ Range vs Frequency 
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a. For Cs LOW D or Lp HIGH Q measurements, 
remove the shorting strap from the rear-panel DQ 
RESISTOR Cs Lp terminals. 

b. The external resistor should he selected us 
follows: 

1) maxlmuin current: (i mlllliimperes, resistance 
range: 0 to 300K ohm.-'. 

2) use a metal film or carbon film resistor, 

Note 

, The resistance of the external resistor used 
can be measured with the 42H0A alter the I) 
or Q measurement Is completed. 

c. Connect the external resistor to the IK) resistor 
terminals from which the shorting strap was removed 
in step a, 

d. With the external DQ resistor and oscillator eon- 
neeted> balance the bridge with the RANGE switch, , 
CRL, and DQ controls. Read the value of the 
unknown from the CRL counter and decimal point, 
units, and equivalent circuit as displayed. 

3-53, The I) or Q or the unknown is given us follows; 
for LOW D (D of Cs), I). (L25HR > I) r ) f where D, Is 
the |)j value tit applied trequenry f (kil/.); IK. Is the D 
reading on the I) scale; and It is the external resistor 
value in K ohms. For HIGH D (I) uf Cp), 



1 <I.25i> It . [- )[ 
iff 

For LOW Q (Q o| Ls), Q. (I. 25t> It Q r ) I; where 
Qf is the Q value at applied frequency f (kH*); Q r is 
the Q reading on the Q scale; and It is the external 
resistor value in K ohms. For HIGH Q (Q of Lp), 

■■ ., _ 1 

' '\ " (1. 251! R ► t J )f 

3-.VL C MEASUREMENTS WITH DC BIAS, 

3-55, GENERAL. A dc bias voltage (li vdc maximum) 
can be applied to capacitors such as electrolytic types 
timing the C measurement, Flgure3-5 schematically 
illustrates the dc bias application. Operating proce- 
dure for de-blased measurements is described Ixdow 
and plctorially shown in Figure 3-5. Thei following 
equipment will be required: 

1. 15 Vdc battery or dry ceil, , 

2. electrolytic capacitor (aluminum or tantalum) des- 
ignated Cy) 6 Vdcw, more than 100 j( F at 1 kHz 
or more flan (100 klt/.A) m F, 

3, dc voltmeter, VTVM not required, 

4, electrolytic capacitor (aluminum or tantalum) des- 
ignated (C L ) 6 Vdcw, more than (20t>£ ) ft; for 
less than 1'7 error measurements. D x is tlie D 
value of the unknown. 
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With the FUNCTION switch set to Cp HIGH D,the ca- 
pacitance of ^required depends upon the unknown I) 
and desired accuracy. The or ♦■or Introduced byC^ Is: 

■ C t . 

measured C - C x ( I - f)* ) and 
c t 

measured D - I) ( I » I)' ) , 

where Ct - 0.2 ,iF and C s i»r l> x ls the correct C or I) 
value of the unknown. ' 

3-r>r>. PHOCBOtJiti:. 

a. Connect the measurement setup as shown iuFig- 
ure 3-5. All Instrument rahlnets oxeept >l2ti0A mast 
he isolntr.i from power line ground, 

b. Connect the unknown C to the UNKNOWN termi- 
nals. / 

caut/ion 

The LOW UNKNOWN terminal Is at dc posi- 
tive jkitcrulal. UO NOT APPLY A DC BIAS 
VOLT AO K liltF.ATUlt THAN 0 VDC Olt A 
DC IUAS CUIlltF.NT tiftKATKrt THAN 10 
MILUAMPIJItKS, 

c. !Set FUNCTION switch to Cp AUTO position for 
measurements wlthUie internal I kll/, gcn>*rabir. Ad- 
Just ItANOK switch and CltL control for bridge bal- 
ance {meter null). Head the measured C value on the 
CltL counter. 



3-57. L M V. AS U/t MM KN Th' W I T H DC (OAS. 

3-5B. GF.NF.HAL. Adchlas VullageW Vdc maximum) 
can he applied/to an unknown inductor during the L 




Lit 1 



i 



.t> IMS l»«f tlhr 

il M<A*> ttv&ritcu vpn 

i , 



measurement. Figure 3-G schematically illustrates 
the dc Mas application. Operating procedure for de- 
hiased measurements is descrihed helow and plc- 
torlally shown in Figure 3-0, The following ei|nlpment 
will he required: 

1. li Vdc battery or'dry cell . 

2. electrolytic capacitor (designated Cj, aluminum 
or tantalum, 0 Vdcw, more than 100 \iY at I kit/, 
or more than (100 kflz/f) nV. 

3. dc mitllammeter, VTVM not recommended, or 
clip-on mllllammeter HP 42HH, 

4. electrolytic capacitor (designated C[ ( ) r aluminum 1 
or tantalum, 0 vdew, more than (20 0^ ) \ F to ( , 
less than I'. error measurements;: O s ' is the O, 
ol the unknown L. * • t ■. 

With the FUNCTION switch set to Lp HKWI CJ,lhe cu-i* 
pacltanee ot C, depends upon the unknown O and de- 
sired accuracy"' The error introduced by C^ is: 

C t 

measured L L v l, 1 - fT — ) 

x c lH\ 

! C 

t 

measured O O 1 1 - — <J-qt)> where l, x or 0 is 

! L x 

the correct L or O value ot the unknown. 



3-r»t). PitocKDtrui:. 

a. Connect the measurement setup as shown in Fig- 
ure 3-0, Ground only the 4200A cabinet to power 
line ground. 
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Figure 3-5. I)c, Biased Ca|«citance 
Measurement , 



Figure 3-0. Dc Biased Inductance 
Measurement 
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I b. Connect the unknown I. to the UNKNOWN 
terminals. 



a. Remove .ihortln;;- strut) 1 across DQ RESISTOR 
(CsLp) terminals on rear panel. 



CAUTION 

DO NOT APPLY A DC BIAS VOLTAGE' 1 
GREATER THAN G VDC OR A DC BIAS 
CURRENT GRKATKR THAN 10 MA. 

c. Set. FUNCTION switch to La AUTO.posltloo for 
measurements with the Internal l'kltZjgeneratorfc Ad- 1 
just 'RANGE switch and CRL control ror bridge bal- 
ance (meter null). Read lite measured L value on the 
CRL counter. r 1 ' ' 

■ ' 

3-60. RESISTANCE MEASUREMENT AT I kHZ. 

3-31. To make AC rebalance measurement ul X 1 kHz 
refer to Figure 3-1, and perfor/n the following' steps: 



b. Connect accurate 500 ohm metal film resistor 
(il'l, or less) between right CsLp terminal and CpLs 
terminal Immediately below. DO NOT REMOVE 
STRAP ON CpLs TERMINAL. »■' 

c. Set DQ knobs full counter clockwise. 

d. Set FUNCTION switch to Lp HIGILQ, 

c. Make measurement using RANGE switch and 
CRL dial. ■ ■ . 

! .' !. '.■' 

'' ' ' 1 I ' 1 

f. Multiply inductance reading in Henries by 10, 000 
to convert to ohms. For, example,' ) millihenry Is 
10 ohms. i 

' ' '■' h/' 



i 



NOTE 



When measurement or n high 1 loss capacitor or 
high loss inductor (which has ti dissipation fnetor 
greater than B) Is made, if Is rikflhmlt, to bring 
the bridge directly into balance in the manual 
.function ' mode of operation,. This Ss because 
the CRL din* j and IX) dial operation:*' Influence 
each other. The interaction of tl>e CRL nntt 
IX) dinl operations makes if mer»> difficult to 
nd lust for ■'an' opt I mum bridge mill balance In 
higher loss factor measurements, . ''" 

In obtaining n bridge null balance, t h«» balancing 
operation Is done so thai the bridge ttppmtt lietf 
tho balance by alternately operating the control 
dials several times. Comleipiently. the balance 
point cannot be found j when the balancing oper- 
ation is begun frJiii arbitrary cottl col dial settings. 

An operating procedure which facilitates such 
( : Inlanc lug operation h> high dissipation factor 
capacitance measurements is outlined below: 

>n. Set FUNCTION 1 switch to Cp AUTO position. 

b , Connect sample to UNKNOWN terminals. 

c. Perform balancing operation in u . cord with 
) i the- chpacil ance measurement ' procedures 
steps c through g (paragraph 3-24). '<,:■ 

■ , ■ ■ • ' ) 



I . . ' , 

d. Change FUNCTION switch' setting to Cp HIGH 
D position. 

■ ' ''' , - . '. ■ .'' 

e. Rotate IX) dial control until ' null meter 

pointer shows minimum deflection from lis 
■ ' center (null) point. 

r. Carefully rotate CRL dial control so that null 
meler pointer shows lesser deflection. 

g, Repent steps e and f until minimum meter 
i pointer deflection is obtained, 

, h, Read capacitance value «>n CRL dial display, 
and dissipation factor value mi IX) dial. 

The above procedure also applies t o low Q Induct - 
ance measurements. First measure the sample 
in Ls AUTO mmte to roughly bring I lie bridge into 
balance with respect to the indm'tunce, and then 
change function to Ls LOW C) position to measure 
lis Q value. 
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SECTION IV 
THEORY OF OPERATION 



4-1. INTRODUCTION. 

4-2. This section Includes circuit operation deti'i. 
for the Universal Bridge. A funeral description of 
operation Is given first, with details of the various 
circuits following. Kadi assembly In the instrument 
is discussed in the order of its assembly designation 
(A100, A200 ( etc. ) as listed in Table 4-1. 



A100 
A200 



A300 
A400 
A600 



4-3. 

■ 4-4. GENERAL. 

4-5. For capacitance and inductance measurements 
with the FUNCTION switch set to Cp AUTO or Ls 
AUTO, a I kHz sigi al drives the bridge and balance 
is achieved by selecting the proper range and adjust- 
ing only the CRL control. This is possible because 
a voltage-controlled resistor is substituted for one 
resistor in the bridge circuit. Thus, simultaneous 
adjustment or more than one control is eliminated. 

4-6. BLOCK DIAGRAM. 

4-7. Figure 8-2 Illustrates the bridge and auto null 
circuits. The auto null circuits are used when the 
FUNCTION switch is set to Cp AUTO or Ls AUTO 
position. As seen in Figure 8-2, the phase detector 
receives two signals: I) an error voltage from the 
detector amplifier which Is proportional to bridge 
unbalance, and 2) a reference voltage derived front 
the 1 kHz signal source. The phase detector output 
voltage is therefore proportional to bridge unbalance. 
This proportional voltage is applied through a dc am- 
plifier to the voltage-controlled resistor circuit. This 
controlled value is the resistance of the one arm of 
the bridge. As the CRL control is rotated to achieve 
bridge balance, the voltage-controlled resistor value 
electronically follows the CRL control. Thus, when 
bridge balance is achieved, no error voltage is pres- 
ent and the null meter indicates zero. 



4-8. In generating the reference signal input to the 
phase detector, two voltages are applied to the ref- 
erence phase comparator. The comparator voltage 
output has a phase relationship, 0 , with respect to 
the driving signal. The phase multiplier .translates 
this relationship to 20, since 20 is the most effec- 



tive angle for maximum sensitivity in the circuit. 
This 20 Information Is applied to the reference volt- 
age generator and a 1 kHz square wave results which 
'is displaced In phase by 20 from the driving voltage, 
The generated 20 reference signal is then applied to 
the phase detector for comparison with the bridge 
error voltage. 



4 - n - "ASIC CIRCUITS FOR CAPACITANCE 
MEASUREMENTS. 

4-12. Figure 4-111 illustrates the basic bridge cir- 
cuit for parallel capacitance {Cp HIGH I)) measure- 
ments at lkllz. Figure 4 -1C Illustrates a basic bridge 
circuit for series capacitance (Cs LOW D) measure- 
ments. For parallel capacitance measurements with 
the FUNCTION control set to Cn AUTO, the basic 
bridge circuit is shown in Figure 4 -ID. 



4-13, BASIC CIRCUITS FOR INDUCTANCE 
MEASUREMENTS, 

4-14. Figure 4-1E illustrates the basic bridge circuit 
for series inductance (LOW (J) measurements at lkllz. 
Figure 4 -IF illustrates the basic bridge circuit for 
parallel inductance (HIGH Q) measurements at 1 kHz, 
For series inductance measurements with the FUNC- 
TION switch set to Ls AUTO, the basic bridge, circuit 
Is shown in Figure 4-1G. 



4-15. RANGE AND FUNCTION SWITCH AlOO. 

(Schematic Diagram, Figure 8-3 ) 

4-10. Assembly AlOOconsistsof RANGE swltchSlOl, 
FUNCTION switch S102, and a printed circuit board 
lor lead and component connections. The RANGE and 
FUNCTION switches route signals in the instrument 
for proper operation. RANGE switch SluT selects the ' 
resistor which forms one arm of the bridge circuit 
for balancing during a measurement. The selected 
resistor correctly attenuates the applied signal. Ca- 
pacitors CI01 through C105 provide frequency comp- 
ensation for certain ranges when ac voltages are 
applied during L or C measurements. 



Table 4-1. Assembly Designations 



Range and Function Switch 
Power Supply and 1 kHz 

Oscillator 
Reference Voltage 
Detector 

Decimal Point and Direction 
Indicator 



04260-7055 

04200-7022 
04200-7023 
04260-7724 

04200-7020 



DESCRIPTION. 



4-0. BASIC BRIDGE FOR RESISTANCE 
MEASUREMENTS. 

4-10. Figure 4-1A shows the basic bridge circuit 
used to measure resistance, A four-arm bridge cir- 
cuit is rormed by resistors Ra, Rx, lis, and Rb. Rx 
is the fixed unknown R to be measured; Ra is deter- 
mined by the value of Rx; Rs is a fixed value; and Rb 
is variable to adjust for bridge balance. In actual use, 
the Model 4200A bridge circuit is adjusted for a null 
indication on the meter with the CRL control and the 
unknown resistance Is read directly from the display 
with correct units and decimal point placement. 
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A A 

/ ^ < r t)e Hesistnn.'e It 

JN, /</ »s ItaKI) Its 

- : V ^ - 


A de voltage from battery HTJ is applied between 
bridge points 0 and P. Variable resistors Ha and Hb 
are adjusted [or a zero or null reading on the indica- 
tor. With a null condition, voltagedrops across bridge 
arms XP and YP are equal and the bridge is said to 
be balanced. Thus, the value of unknown Hx can be 
determined from the basic relationship: Hx Hb, or 
Hx Haiti) Hs. Ha Its 1 


! * 'A^, Parallel Capacitance Cp 

h l,,ItJ " t): l) - or ' lo r>0 al 1 kHz) 
/ ,> Cx Ct Ith Ha 

<^ • >• s ( ( 

h \ Vjt,, ,)x 2Vi C.\Itx 2/fCtHc 
•i f frequency 


This circuit is similar to the basic H circuit, but note 
that capacitor Ct is inserted in parallel with He (l)<; 
ronitoi). itx, inpaiauei \viin unhitovwi tapai uoi 
represents the inherent resistance ol any capacitor. 
A I kll/. signal replaces thedc voltage used inH meas- 
urements. The relationships tor this equivalent bridge 
circuit are given in IS. 


'$S\-, h'erles Ca|»acitnnee Cs 
, V \' U.OWi): »,ilbl-tn2atlkll/.) 

/ 1 . ► £ Cs Ct lib Itn 

hV /% tlx 2»lCxH\ 2 net Hi* 

Y ' livqneney 


In litis mode,Ct is in series with He (IK} control) and 
loss resistance Hx is in series with unknown capaci- 
tor C\ 


/ > t MltllH'l ^ilJMl. 11 il Fit ■ 

■ ■ *>.... p. cp auto 

- t ■ >/'// C\ ClHb Ita 


This circuit is similar to the circuit ol ltcxceptth.it 
He is replaced by ltd. ltd represent'* a voltage-adjust- 

-.Kin i*» »*w 1 1 r . »» \\ f \t it* Ii ■»lktt l l > l*itkliii»'llKl * ir 1" 1 ) 1 c t Ki. t \l t l: 1 ii» .t \i * 
*llfH | l'MMII[ \\H|l || 1 |>'LLMHtlltl|l)i ;*lll)(l.>ir> l II 1 \fl H 1^,1 

arm resistance ami eliminates the need lor simultan- 
eous bridge adjustment with more than one control, 
Tims, with the Model -l2i)i)A, 1 he, capacitance measure- 
ment can be made quickly >vll)> only the CHI, control. 


[■; ,| Series Inductance l,s 

,/K v' (LOW O: 0.02 In 21) at I kHz) 
V' 

y j> i.x i.t tta lih 
V. ' ' ' ,/' lis LMI.xHx 2»ICtHc 
» V > / 1 irequemy 


Unknown inductance l,\ has a series resistor Hx which 
represents, the resistance oi 1 1 1 ■ > coil windings and loss 
ol inductor 


T Parallel Inductance I.p 

»>,/ uX\ tHKill 0: H - IDOI) at 1 kll/.) 
/ V )-\ Ct Haltb 

■ \, V M ' 2»ll.x 2,1 Ct He 

>r i irequenry 


J 

This circuit is similar tothe si'ries Inductance equiv- 
alent circuit, except that loss resistance Hx is in 
parallel with t.\ and Ct Is In series with He (IX} 
control). 

i 


( series Inductance l,s AIJIO 
X ' ./ l.s CtHaltli 

: i 


This circuit is similar tot: except that He is replaced 
by ltd. ltd represents a voltage-adjustable re istor 
wliichclectronlcally adjusts this bridge arm resistance 
and eliminates the need tor simultaneous bridge ad- 
just ment-j with more than one control. Thus, with the 
Model 42.50A, the inductance measurement can be 
made quickly with only the CHL control. 

r 



figure 4-1. Paste Bridge Circuits 
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4-17. FUNCTION switch ;'|02 routes signals to unci 
from 1 various lunctlij:"i-> Iriruits in Mil- instrument. 
When set Id R position, 40 Vdc Is routed through S102 
and HANCJ.S s\vltch SlDI to tin.' unkuown it. For L 
measuroments, the brl</ge arm connections to tlitf DO 
and CItl. controls are reversed from that lor C meas- 
urements. Tills technique maintains the same phase 
relationship for tint bridge error signal and the ref- 
erence voltage lor (he AUTO null circuit. The CRL 
direct!')!* indicator lights are also energized tor Cp 
AUTO or l.s AUTO position of the FUNCTION switch. 
Hill) ami Itlll an* fixed bridge resistors selected hy 
FUNCTION switch S102. 

4-18. POWER SUPPLY AND 1 kHi: 
OSCILLATOR A200. 

(Schematic Diagram, Figure li-i ) 

'1-1!), Assembly A200 Includes four power supply sec- 
tions which generate operating dc voltages ami also a 
1 Ml/, oscillator circuit. Tin? ► Ul Vdc ami -12 Vdc 
outputs are reflated and the >40 Vdc and > 110 Vdc 
outputs are not. Tin? oscillator circuit generates the ! 
I kHz signal lordrlving ;he Instrument bridge circuit 
during L or C measurements. 

•1-20. POWFR SUPPLY. 

■1-21. PItlMAIZY POWFR. As shown in the si hematic ! 
of F Inure K-4 f either 115 Vac or 230 Vac is applied 
through inse Fl and LINK switch SI to Tl prlmaiy. 
Rear-panel 115. 230 switch S2 connects Tl primaries 
in parallel lor 115 Vac operation or in series lor 2:10 ' 
Vac operation. 

i / 
4-22, • 13 VDC SUPPLY. The regulated . |:» Vdc sup-/ 
ply consists of full -wave rectifier CR20I, CR202 whose 
output is smoothed hy C2DI, regulated by 0201, O202, 
0203, and further filtered by C203. I b-eakdown d)6.le 
CH20:i,)rovldi's a 1 2. 7 volt relerence at 0203 emitter. 
Output voltage variations are sensed at 0203/hase, 
amplified, and supplied to driver O202 base/ O202 
then controls rcgulatorO201 to oppose the output volt- 
age change. Resistor 11204 across 021)1 collector- 
emitter provides protection lor 0201 when t,fie»13Vde 
output is overloaded. I 

4-2:». -12 VDC K JPPLY. The regulated -12 Vdc 
supply consists of half-wave rectifier/ CR204 whose 
output is smoothed by C204, regulated by 0204, and 
further littered byC205, | breakdown diode CR205 pro- 
vides a 12.7 volt reference at 021)4' base. When the 
output voltage starts to change,, this change Is sensed 
by regulator Q204 which changes/its dynamic resis- 
tance to oppose the voltage change. 

/■ . 

4-24. »40 VDC SUPPLY, The' unregulated -10 Vdc 
supply consists of half-wave rectifier CH21W whose 
output is filtered by the RC combination of R207 and 
C200. Series resistor 11207 limits the output voltage 
to the UNKNOWN terminals during It measurements. 

4-25. ► 1 10 VDC SUPPLY, The unregulated * 1 10 Vdc 
supply consists of hall-wave rectifier CR207 whose 
output is filtered by C207. This * 110 Vdc is' supplied 
via pin P, FUNCTION switch SI02,and RANOF. switch 
S101 tothe decimal point and direction indicator neons. 
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4-2fi, I kHz, OSCILLATOR, 

4-27. Transistors 0205, 0200, and associated compo- 
nents form a 1 kll/. oscillator circuit. F.mltter fol- 
lower O207 provides the buffered 1 kHz output to 
transformer T2 to drive the bridge circuit for L and 
C measurements. The oscillator is an RC type with 
positive feedback from (J20G collector to 0205 base 
to maintain oscillations. Operation frequency |s pri- 
marily determined by C20i), C210, R20!i, R20!), and 
R210, Variable resistor R210 permits frequency ad- 
justment, R213 is the output level control, Plus -3 
Vdc Is supplied from pin I) via OSCILLATOR INT-KXT 
switch S3 to pin U, Tims, the oscillator circuit is 
energized only when S3 is set to INT, Capacitors 
C20K and C214 filter I kHz from the - 13 Vdc line, 

4-28. REFERENCE VOLTAGE ASSEMBLY A300. 

(Schematic Diagram , Figure lt-5 ) 

4-2!), INTRODUCTION. 

4-30, The circuits of assembly A300 receive the I 
kHz signal from br'.ilge transformer T2 and nenerate 
a nenatlve output pulse. The duration of this pulse 
ischial to twice the phase angle (0) helween the bridge 
drivinn sinnal from T2 and the 1 kHz sinnal across 
one arm of the brldne circuit. This 20 pulse duration 
thus represents a phase relationship in part of the 
brldne circuit and Is used to delect the error sinnal 
component In phase with the reference voltage of the 
phase detector. Detector output drives the voltage- 
eontrolled resistor automatically for bridge balance. 
This automatic action occurs when the FUNCTION 
switch is set to Cp AUTO or Ls AUTO. The 20 re- 
lationship Is used because It provides maximum null 
resolution and stability for the loop circuit. 



4-31. RFFKRFNCF, PHASE CIRCUITS. 

4-32. The reference phase circuits reconstruct the 
bridge driving signal from T2 and compose a 1 kHz 
square wave which is in phase with thlsdrlving source, 
This relerence square wave Is applied to the phase 
comparator. The reference phase circuits include 
high-impedance amplifier No. 1 (0305, O300), dif- 
ferential amplifier (O303, 031)4), and limiting amp- 
lifier 0307. 

4-33. The 1 kHz signal lromT2(4) and switch assem- 
bly A I DO Is applied at A3()0(D), From pin 0 the signal 
is ac coupled through C307 to 03015 base, O300 and 
O305 amplify the signal current and apply It to (in- 
ferential amplifier transistor O304. Capacitor 0305 
is selected to provide positive feedback to 0300. This 
compensates input capacitance of the amplifier ami 
stray capacitance of CHI, resistor R3. The other in- 
put to the differential amplifier is froi»O301 emitter, 
which is the other signal from the bridge circuit. Thus 
the differentially summed output at 0303 collector is 
a reconstructed sine wave in phase with the bridge 
driving signal. From 0303 collector, the sine wave 
is ac coupled through C3D'J to 0307 base. Diodes 
CR301, CR302 limit peaks, so the output from 0307 
collector is a squared wave. This squared wave Is 
ac c mpled through C3I7 to the phase comparator 
circuit. 

4-3 
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4-34, < VARIABLE PHASE CIRCUITS, 

4-35, Tlie variable phase circuits receive an acvolt 
age from one arm of the bridge circuit and supply a 
square wave which is out of phase with the bridge 
driving signal at T2. The variable phase circuits 
include high-impedance amplifier No, 2 (Q301, Q302) 
and limiting amplifiers Q30B and Q309, 

4-36, The 1 kHz signal from T2(3) and switch assem- 
bly A100 is applied at A300(7>. From pin 7 the signal 
is ac coupled through C301 to Q301 base, Q301 and 
Q302 amplify the signal and supply it to limiter amp- 
lifier Q308. (From Q301 emitter, the signal is also 
supplied toQ303 base in the reference phase circuit.) 
Diodes CR303, CR304 limit signal peaks, so Q309 in- 
put is a clipped sine wave. Limiting amplifier Q309 
and diodes CR305, CR30C further limit po,tks,so Q309 
output is a square wave, This square wave Is the 
second Input to the phase comparator circuit! 

4-37.' PHASE COMPARATOR, , 

4-38. Phase comparator Q310, Q311 receives two 
square wave Inputs: I) one from the reference phase 
circuits which is in phase with the bridge driving sig- 
nal, and 2) a second from the variable phase circuits 
which has a phase relationship 0 with the bridge 
driving signal. The phase comparator output at Q311 
collector is a negative pulse whose duration is equal 
to phase angle 0 . 

4-30. The phase comparator acts as an AND gate: 
that is, when the variable-phase square wave input 
at Q310 base Is positive-going and the reference 
square wave at Q311 base Is negative-going, a nega- 
tive pulse results at Q311 collector. This negative 
pulse Is 0 wide; that is, its duration is equal to the 
phase difference between the two phase eompar itor 
inputs. 

4-40. MILLER INTEGRATOR. 

4-41. Tlie Miller integrator circuit receives the 
negative pulse from the phase comparator andgener- 
ates a positive "A" shaped waveform. The duration 
of thc^A" shaped pulse is twice that of the Input neg- 
ative pulse. C318 is the integrating capacitor. 

4-42. S WITCH. 

4-43. Transistor switch Q^13 makes a square wave 
from the "A' shaped input pulse. The square wave 
output duration is equal to the input pulse duration. 
Q313 is normally off. When the input pulse starts, 
Q313 saturates and remains on until tlie input pulse 
returns to its base line value. The switched output 
Is supplied at pin 15 to drive the one-shot multivi- 
brator on detector assembly A400. 

4-44. DETECTOR ASSEMBLY A400. 

(Schematic Diagram, Figure 9-6 ) 

4-45. INTRODUCTION. 

4-46. Assembly A400 circuits receive the bridge 
unbalance information and the 20 pulse from refer- 
ence voltage assembly A300. These Inputs are used 
to automatically adjust a variable resistance circuit 

4-4 
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which replaces a resistance In one arm of the bridge 
forCp AUTOor LsAUTO functions, In addition, these 
inputs are used to control thedlrectlon indicator lights. 
The right or left direction light is on, depending on 
which way the CRL control must tie rotated to balance 
the bridge, Detector circuits include the error sig- 
nal amplifier, phase detector, one- shot multivibra- 
tor, differential impllficr, Miller integrator, vari- 
able resistance circuit, and CRL direction light 
control, 

4-47, ERROR SIGNAL AMPLIFIER. 

4-48, This 80 dB amplifier includes transistors Q40 1 
through 0.405 and nssociatedcomponents. Input at pin 
1 is a 1 kHz sine wave (ir internal oscillator is used; 
otherwise frequency of external oscillator) whose amp- 
litude represents the amount of bridge unbalance 
(error signal) 1 , Sine wave outputs from Q404 drive 
part or the phase detector and also the meter circuit. 
An output from Q405 emitter (phase-shifted 00" lead- 
ing) drives that part of the phase detector which con- 
trols the direction Indicator light circuit. Thu^when 
an unknown L orC is connected across the UNKNOWN 
terminals, the bridge circuit Is unbalanced and an 
error signal results. This causes a meter reading, a 
direction light to be on, and also controlled value for 
the variable resistance, 

4-40, The error signal is applied at pin 1 and ampli- 
fied byQ401, Q402, and Q403, Diodes CR102 through 
CR405 provide limiting at Q402 to obtain logarithmic 
amplifier characteristics. Also, when oscillator 
switch S3 Is set to INT (pins 0 and 7 shorted), nega- 
tive feedback occurs from Q404 emitter to Q403 base 
through a twin T filter, The T filter provides mini- 
mum negative feedback at 1 kHz, which peaks the 
amplifier at this frequency and it effectively becomes 
a tuned amplifier with overall loop gain maximum. 
Breakdown diode CR401 in Q403 emitter establishes 
the dc operating point for this transistor. IJ404 is an 
emitter follower which supplies the amplified error 
signal to part of the phase detector. Phase-shifting 
network R420 and C412 cause the output voltage wave- 
form at Q405 emitter to lead the error signal. by 00". 
Diodes CR406 through CiMOOare a full-wave rectlHer 
to provide a dc for tlie meter which Is proportional 
to bridge unbalance. 

i . 1 

4-50. ONE SHOT MULTIVIBRATOR. 

4-51. The one-shot multivibrator (OS MV) receives 
the negative pulse via pin 12 from switching amplifier 
Q313 and generates 1 kHz square waves. Comple- 
mentary square waves from both collectors of the OS 
MV are applied to phase detector diodes CR4 12 and 
CR413. 

4-52. The quiescent state of tlie OS MV is Q406 off, 
Q407 on. RC combination C4 16, C417, R425 differ- 
entiates the |)o s it ive- going trailing edge ol the nega- 
tive input pulse. Tlie resulting positive pulse at Q406 
base turns this transistor on. RC combination R428, 
C41B determines how long the Q407 off, Q406 on con- 
dition exists. Diodes CR410, CR411 provide a speed- 
up action for the OS MVwhen it changes states so that 
the square wave edges ar> sharpened. 
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4-53. PHASE DETECTOR, 

4-54. The phase detector circuit receives square 
waves from the OS MV and sine wave from the error 
signal amplifier. A varying etc output results at IM35, 
U430 Junction which is proportional to bridge unbal- 
ance, The phase detector is actually two phase ilo- 
tettisig circuits; duo lor the variable resistance clr- 
ciiit, and a second (or the CUL direction 1 i|* lit control 
circuit. 



4-55. The error signal sine wave from O404 emitter 
is implied through C41I to CIM12, CU413 junction. 
The complementary square waves from, the OS MV are 
applied through IM33 and 1(434 to the other ends of 
these diodes. When Q4l)li collector Is positive (.4,4 
volts), and 0407 collector Is zero, diodes CIMI2 and 
CU4I3 conduct. Error signal amplilier output voltage 
appears at H435, U43U junction without attenuation: 
Whei>O40fi collector voltage Is zero and O407 collec- 
tor is .4.4 volts, CJ<4 12 and CIM13 are cut oil; error 
signal amplifier output voltagedoes not appear at H435, 
1M3i» and this junction Is the same voltage level as the 
average voltage level ol »2,2 Volts. The Voltage level 
at IW30, IM3| lunction Is the average b>ve| ol . 2, 2 
volts. Thus the differential output between IM35 , IM30 
Junction and IM30, U43I iimct ion is the synchronized 
rectified output ot the error signal. Tills iiiitput Is 
supplii'd to 04 OH tor proportional control ol the vari- 
able resistance circuit, 

4-50. Operation of the CU4I4, (.'11415 lie, hi control 
section of ,the phase detector is sumlar. except that 
the error signal sine wave is phase-shitted til) ahead 
by 11420, C412. 0105 combination. When the bridge 
Is unbalanced with the CUL counter too low, an error 
signal Is applied and tin- dc otitput to the lie, lit control 
different ialamplltier Is more positive. With the CUL 
counter too high, output is less positive. 



'!-!>?. QU I EltENTIAL AMPLIFIER AND 
MILLER INTEORATOH. 

4-5H. This circuit uses the phase detector output to 
control the variable resistance circuit. The Milter 
integrator provides stability lor the overall leedbaek 
looj) near null or bridge balance u Jo h i„ost sensitivity 
is required. The dlllereiiti.il amjililier output at IJ40H 
collector is a dc level which chaises with the phase 
detector Input at 04 OH base. Integrator circuit 04 10 
and C420 amplifies 04 OH output and stabilizes control 
ol the variable resistance circuit. ,:ear null or bridge 
balance point, noise and random variations are mini- 
mized by the integrator circuit. 

•» -50, VARIADLE RESISTANCE CIRCUIT. 

4-1)0. The variable resistance circuit Includes .OVdc 
regulator0415, phase splitter Q4U, and emitter fol- 
lowers 0412, 0413, 0414. Diodes C1M11), CR420 are 
the heart of the variable resistance circuit, with their 
bias state controlling their resistance. In Gp or Ls 
AUTO position, this controlled resistance becomes the 
R value which replaces the DO control in one arm of 
the bridge (see Mock Diagram, Figure 8-2 ). 



4-01, Phase splitter 04 fl conduction controls CR4 10, 
Ctt42()biasthronghemltter followers 0412, 0413, and 
0414. When 0411 base voltage decreases, current 
through IM40 and U447 decreases; base voltage levels 
of 0412 and 0413 increase, and the forward current 
through CIMltl, CU420 increases. This causes the 
effective resistance of the diodes to become smaller. 
When 0411 input voltage causes 0411 to he cut off, 
current begins to flow through CIMUS, CIM17, and 
CIMlB; base voltage level of 0412 and 0,413 cannot 
Increase, At this time, diodes CU4 10, CU420 have 
the minimum resistance for the bridge arm, When 
0411 base voltage increases, 0411 turns on and 0411 
collector to emitter voltage becomes small. Diodes 
CIMltl, CIM20 are cut oil and their effective resist- 
ance becomes several hundred megohms. Thus, the 
variable resistance circuit changes its resistance as 
controlled by bridge balance mlormation lroi>> the 
phase detector. 

4-02. PIFFEUENTIAL AMPMHKR AND 
LAMP PRIVERT ' 

4-03, This circuit uses inlormatlon from the phase 
detector circuit (Paracraph 4-50) to light the cor- 
rect Cltt. direction lamp, figure 4-2 is a stmpli- 
tled diagram ol the light control circuit. The error 
ilc level at 04 10 base is added with tile reference level 
al 0417 base by the differential amplifier to give a 
resulting dc level at drkverOUK base. When theCltl. 
control is set too low lor bridge balance, 04 10 is 
turned on; this causes 01 10 lo be oil with its collec- 
tor voltage rising to near .110 volts, and right CUI. 
light V002 is energi/>d through It 450. With the CRL 
control loo high, 0410 is oil, 04 IK is on, ami left 
CRL light VijOl is energized through R457, 04 IK, and 
IM55. 




Figure 4-2. CRL Light Control 
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4-64. CHASSIS ASSEMBLY ASOO. 



4-05, Chassis assembly A500 consists of the main 
mounting pinto (top duck and rear panel) and those 
parts that are permanently riveted on IU These parts 
are Identified as: J I, ac power Input jack; .12, 18-pin 
connector for printed circuit assembly A200; .13, 15- 
pin connector for printed circuit assembly A300; .14, 
15-pin connector for printed circuit assembly A400; 
and 52, 115/230 volt ac power slide switch. 



4-66. DECIMAL POINT AND DIRECTION 
INDICATOR LAMP A600. 

{Schematic Diagram, Figure H-3 ) 

4-07. This assembly Includes decimal point neons 
V003, V004, V005, series resistor K0OI and CItl. 
direction neons V001, VG02. Decimal point lights are 
controlled by the position of the RANCH and FUNC- 
TION switches. CHL direction light control is ex- 
plained in Paragraph 4-03. 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION, ] 

5-2. This section provides maintenance und adjust- 
ment information for the Model 421MA. The section 
contains four ureas of information as follows: 

a. performance checks are included in Table 5-2 
to verify operation of instrument circuits; 

b. troubleshooting und repair information is in- 
tended to aid systematic troubleshooting and repair; 

c; adjustment procedures are given in the, order 
recommended for use; these adjustments Include 
checks of critical components In the bridge circuit 
and also selection procedures for factory-selected 
components ; 

d. operation checks of printed circuit assemblies. 
5-3. TEST EQUIPMENT. 

5-4. Recommended test equipment for performing 
the checks and adjustments outlined in this section ( 
is listed In tabularform with thei roccduro tobc per- 
formed. Test instruments other than those listed cail 
be ur.od if their specifications equal or exceed the listed 
characteristics. 

5-5. INSTRUMENT COVER REMOVAL. 

5-C. To' remove top or bottom cover> remove two 
screws at' rrir of cover, slide cover toward roar of 
Instrument, and lift cover off. Slide covers are re- 
moved by taking out tour screws in each cover and 
lifting cover off. 

WARNING 

115 or 230 volt tie terminals are exposed 
when bottom or side covers are removed. 
Exercise caution during troubleshooting, 
adjustments, or repair, To avoid damage, 
disconnect power during adjustment or repair. 

5-7. ASSEMBLY IDENTIFICATION . 

5-8. Table 4-1 lists the assemblies in the Universal 
Bridge, Assemblies are Identified by assembly num- 
ber: for example, A200. 

5-9, PERFORMANCE CHECK, 

5-10. Performance checks outlined in Table 6-2 can 
be used as an operating check for the instrument.' 
These checks can also be used: 

1 a. as part of an incoming inspection cheek of Instru- 
ment specifications; 

• b. periodically, for Instruments used in systems 
where reliability Is of utmost Importance; 

c. as part of a troubleshooting procedure to locate 
operation problems, and 

d. after any repairs or adjustments, before return- 
1 Ing Instrument to regular service. 



Table 5-1. Performance Check 
Test Equipment 



Recommended Unit 


Model or 1 
Part Number 


C: I (if ±0,2%, sll mica 

C: 0.1 nF ±0.2%, sll mica 

C: G. 01 ;iF ±0.2%, sll mica 

C: lOOOpFdO.2%, air 

C: 100 pF ±0.2%, air 

C: 10pF±2,5%, 500 WV, cer 

C: 1 pF ±10%, 500 WV, mica 


14401' 
44408 
4440B : ' 
U>3B0A ) 

1038 OA ; 
ln38l)A 

k.s'bha 

, 1 


L: 1 mil ±0,5% 
L: 10 m!I±0.S% 
L; 100 mil ±0,2% 


■ rtR-1482 i; 
UK-MBMI 
lilt- 1482-1. 


These resistors can be used for resistance (K) 
arid dissipation factor (D) checks. One per cent 
resistors are used with capacitors for D checks 
and 1/2% (or better) are used for resistance checks. 


carb flm, ,10 M, 1/4% IW 
met flm, 1 M 1/2%, 1/2W 
met flm, 99K, 1/2%, 1/2 W 
carb lint, 29.0K1%, 1/2W 
carb flm, 15K 1*. 1/*W 


0760-0025 
0757-0017 
0757-0010 
0727-0185 

U it. 1 -UllMJ 


met flm, 10K 1/2%, J/4W 
ww7,5K 1/4%, 1/8W 
met flm, 5K 1/4%, 1/8W 
carb flm, 3K, 1%, 1/2W 
ww, 2K, 1/2%, 1/2W 


0698-4203 
0811-0046 
0698-3237 
0727-0124 
0811-0285 , 


carb flm, 1,5K, 1%, 1/2W 
carb flm, IK, 1/2%, 1/2W 
carb flm, 300 ft. 1%, 1/2W 
met flm, 150 ft, 1%, 1/BW 
met flm, 100 ft, 1/4%, 1/2W 


0727-0110 
0727-0451 
0727-0065 
0757-0284 
0757-1012 


carb flm, 78.7 ft, 1%, 1/8W 
carb flm, 30 ft. 1%, 1/2W 
ww, 0 ohms, 1/2%, 1/2W 
carb Urn, 7.5 ft, 1%, 1/2W 
ww, 1.1 ft, 1/2%. 1/2W 


i 

0698-4395 , 
0727-0991 
0811-0294 
0727-0705 
. 0811-0284 


DC Null Voltmeter 
Ranger 1 mV to 300 Vrms 
Input R: 1 megohm 


HP 413A 

t 


AC Voltmeter 
Range: 1 mV to 10 V 
Input Impedance: 1 megohm 


HP 403 D 


Electronic Counter 
Sensitivity: 50 mV 
Freq: Dc to 100 kHz i 
Display: 4 digits minimum 


HP 5245Lwlth 
HP 5261A 
Plug -In 

i 
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Tuble 5-2, Performance Checks 
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1 , CAPACITANCE. MB ASURP.MF.NT. 

C ftanitc: 1 ijF to 1000 m F; C Accuracy: t (1',' » l di|*it), 1 nF to 100 /<F 
D Range: 0, 001 to 0, 12 for LOW D: 0. 05 to 20 for HIGH D 

D Accuracy: LOW D t 2 ; — %. 

! rJl) or Reading 

HIGH D -- » (10 D of Rending f 4) V 

- (10 ,71) of Rending + 2) %. 

(C greater than lOOpF and at lkllz; an additional error t ONE 

DIAL DIVISION Is required at frequencies other than 1kHz. ) 



a. Connect equipment as shown In Figure 5-1. 



HP4260A HP4260A 
REAR PANEL FRONT PANEL 





HB^ 1 ' ■■' 






UNKNOWN 






DET 


STD 




R 




■ • 






«r* <Z> ] 
4B) . 1 


GRD 

i 


CAP 










•»■•<•! 
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I-V.ure 5-1. Capacitance and I) Accuracy Check 



I). For this dices, locate the following components: 



.Standard 
Capacitor' 


Connect Hesistor 
for .Standard 1) 


Function 


C Headings 


D Headings 


C Readings In 
Cp-AUTO 


1 |iF 




Cs 


0989 


- 1011 nF 


less than 0.002 


0984 


- 1010 nF 


0,1 nV 




Cs 


098.9 


- 101.1 nF 


less than 0,002 


098.4 


- 101,0 ii F , 


0. 1 it F 


series 7, 5 li 


Cs 


098.0 


- 101,1 nF 


0,0024 - 0.007 


098.4 


- UU.O li F 


0. I ,cY 


series 30 li 


Cs 


008,9 


- lOl.lnF 


0.0159 - 0,022 


098.4 


- 101.0 ll F 


0, 1 /iF 


series 150 U 


Cs 


01)8.0 


- 101. inF 


0.088 - 0.099 


097.5 


- 100.7 nF 


0.1. jiF 


parallel 30K !i 


Cp 


098.9 


- 101,1 nF 


0.050 - 0.05 


098.4 


- 101.0 nF 


0.1 !>¥ 


parallel 15K li 


Cp 


098.9 


• 101. InF 


0,112 - 0,1 


098.4 


- 101,0 n F 


0.1 /iF 


parallel 3K li 


Cp 


098,9 


- 101. l nF 


0,575 - 0,.!9 


098.4 


- 101.0 nF 


1 0. 1 ,i F 


parallel 1,5 K 


Cp 


098.9 


- 101.1 nF 


1,2 - 0.95 


098,4 


- 101. it nF 


0. 1 )i F 


parallel 300 11 


Cp 


098.9 


- 101. InF 


10 - 4 




i 0. 1 nF 


parallel 78.7 


Cp 

Cs 


098.9 


- 101.1 nP 


10.6 - 50 






0.01 nF 




09, 89 


- 10.11 nF 


less than 0,002 


09. <M 


- 10.10 nF 


1000 pF 




Cs 


0979 


- 1021 pF 


less than 0.002 


0974 


- 1020 pF 


100 pF 




Cs 


0097 


- 0103 pF* 


less than 0,002 


0097 


- 0103 pF* 


10 pF 




Cs 


0009 


- 0011 pF* 




0009 


- 0011 pF* 

- 0002 pF* 


I pF 




Cs 


0000 


- 0002 pF* 




oooo 



• For calibration, subtract residual capacitance from measured value. 



C Set FUNCTION .switch to Cp AUTO, 

d. Connect I ,iF standard capacitor to UNKNOWN terminals, 

e, Pet CHL counter to 1000. Set RANGE switch on nF range to light right decimal point Unlit. 
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Table 5-2. Performance Checks (cont'd) 



[ 1 i 

f. Rotate CUL. control for meter null at center and observe that CRL direction lights change at 
null position. 

g. Set FUNCTION switch to Cs LOW t) and adju.st HQ dial for meter mill. (Slight adjustment of CHI, 
control may give best null.) Head the measured C and'D values. These values should be within the 

i values listed above for the standard capacitors. 

h. Repeat the procedure for the other standard capacitors listed and connect resistors as indicated. 



L Range: 1 /ill to 1000 H ! 

2. INDUCTANCE MEASUREMENT 



L Accuracv * (1% f 1 Di ^> from 1 mH to 100H - 
u Accuracy. ± {2% f l m ^ frQm l ^ to % mH q 



and 100 H to 1000 H. 



n. For this check, locate the following inductors: 

St anda rd Inductor L Iteadlngs J» Ls^Lmy^Q MU'adt^s_inJi^-_AU'rp_ 

t mH 0979 - 1021 #<H 0974 - 1020 n II 

10 mil 09.111) - 10.11 mil 09.84 - 10.10 mil 

100 mil 09H.9- 101.1 mil 098.4 - I01.fi mil 

Note: L.p: L readings in t.p-IIlgli Q should be as follows: 

l.p « L.s (1 » l.Q s ) 

where Ls - 1. readings in Ls-Low Q 

Q - 0 readings in l.s- Low Q or Lp-lllgh (} 

b. Set FUNCTION switch to Ls AUTO. 

c. Connect 1 mil standard inductor to UNKNOWN terminals, 

d. Set CRL counter to 1000! Set RANGE switch on fill range to light right decimal point light. 

e. Rotate CRL control for meter null at center and observe that CRL direction lights change at null 
position. 

L Set FUNCTION switch to Ls LOW Q or Lp HIGH Q and adjust HQ dial for meter null. (Slight 
adjustment or CRL control may give best null. ) Read the measured L and O values. These values 
should be within the values listed above for the standard inductors. 

g. Repeat the procedure for the other standard Inductors listed. 



I 

3. DC RESISTANCE MEASUREMENT. 

Range: 10 milliohms to 10 megohms 

Accuracy: i (1'7 i l digit) from 10 ohms to 1 megohm 

t (2'7 t 1 digit) from 10 milliohms to 10 ohms and I megohm to 10 megohms 
Residual Resistance: approximately 3 milliohms or les.s 

a. Use an external voltmeter such as the HP 4 13 A DC Null Voltmeter for maximum resolution of the 
bridge balance point. Remove the shorting strap on the Voltmeter rear panel to isolate the Voltmeter 
from power line ground. Connect the Voltmeter low or ground input terminal to the 4200A rear-panel 
DETECTOR ground terminal. Connect the other Voltmeter, Input terminal to the UNKNOWN LOW ter- 
minal on the 4200A. 



b. Set the FUNCTION switch to R, 

c, Set RANGE switch full cw. 



d. Rotate CRL control to 1000. 

e. Connect 10 megohm standard resistor to UNKNOWN terminals. 

f. Adjust CRL control for null on voltmeter and increase SENSITIVITY control cw for maximum reso- 
lution. Read measured R value from CRL counter and decimal point displayed. 

g. Repeat the procedure for the other standard resistors. 



i 
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Model mm 



Table 5-2. Performance Chucks (cont'd) 



li. Remove resistor from UNKNOWN terminals. With a short, heavy piece of wire, short UNKNOWN 
terminals. .Set RANCH switch full ccw. Measure residua! resistance hy adjusting CTIIL, control for null 
indication on Voltmeter. Itesidual resistance should lie less than 1 digit* 



standard Resistors 



Model 42GOA Readings 



Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 



It) M 11 

I M 1'i s 

I00K U 
10K 'A : 



t 0.5';, L4W, metal film 
0.5',, I .-.|W, metal film 
- 0.5',', J 4W, metal film 
0.5';, I 4W, metal film or WW 
7.r>K 11 ' 0,5'.', 1 4W, metal film or WW 
5K'..» ? ().rv;, I ,»W, metal film or WW 
0.5'., I 4W, metal film or WW 
0.5'., 1 -IW, metal lilin or WW 
0.5',, I -IW, WW 
0.5',, I IW, WW 
i 0.5', , 1 IW, WW 



2K '.J 
IK '.I 
100 !.' 

io ;i, 
l ft , 



01). 711 
0'M!) 
()!)«. !) 
0!». H!» 
07. 12 
04, II I 
01,07 
DIM!) 
DIM, I) 
00, 7!) 
00,97 



10. 21 M if 

ion K :i 

101. I K 11 

10, H K u 
07. 58 K U 
05. 01! K U 
02, 03 K '.I 
10 1 1 ti 
101, 1 « 

10,21 :i 

01.03 



i. To measure the maximum dc voltage at Die UNKNOWN terminals for H measurements, connect only 
a Voltmeter to these terminals, 

j. Set n.NCTION to It, RANOK lull ecw, and rotate CRI. to 1030. 

k. Voltmeter should indicate between 110 and -10 Vdc fur 1 15 or 230 volts ac power, 



4. , INTKRNAI. OSCILLATOR: Ireiiuenry: I kll/. < 2'. 

Voltage: too mV cms : 20', 



/ 



a. Connect equipment as shown in l-'lgurc- 5-2. 
i>. Set FUNCTION switch lo 1/ LOW Q position. 
' e. Rotate CRI. control to 1030. 

d. Rotate [)Q control hill cc.v, i 

e, Read Iremicney displayed on counter and voltage Indicated on voltmeter, Counter should display 
between OHO II/. and 1020 II/, ami meter should indicate between 80 and 120 millivolts rms. 




REAR PANEL 

HP4260A 
FRONT PANI-L 




BIAS *■* 


LO 


j 


BAT + 


IN 


HP403B 
VOLTMETER 
*- 




. w 








UNKNOWN 




HP 

5245L/526IA 
COUNTER 
* 


i 


IN 



. # DO NOT GROUND TO POWER LINE GROUND 

*# USE SHIELDED CABLE AND CONNECT BIAS BAT + TO UNKNOWN CABLE SHIELD 



Figure 5-2, Internal Oscillator Check 
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Hewlett-Packard Model 42G0A Tests Performed by 

Instrument Serial No, - n ,. tl> 



PERFORMANCE CHECK TEST CARD 



Description 

i 


Check 


1 1. Capacitance Measurement 


Accuracy \ (1 n y 1 tiitfit) L 1 

LOWD i * . % \ } 
tJD of Re ad inn 

HIGH D i (10 I) of Ueadlnn f 4) % \ J 

- (10 ,71) of ItciultliK ^ 2) % 


2. Inductance Measurement 


Accuracy Mli, f 1 digit) ] 


3. Dc Resistance Measurement 

l 

i 


Accuracy 10 ohms to 1 megohm 
fc HI. » 1 digit) | |. 

Accuracy 10 milliolims to 10 megohms 
i (2'T ► 1 digit) j ■ 1 


4. Internal Oscillator 

: 

1 

i 

i 


Frequency OBO Hz I | 1020 II/. 
Volt;me B0 mV rms ! 1 120 niV rms 

i 

: 

i 
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5-11. TROUBLESHOOTING. 

5-12, Thebcst approach to isolatingtroublels toflrst 
ensure that the trouble is not a result of conditions 
external tothe 420OA; then obtninall possible Inform- 
ation from the controls and Indicators and logically 
apply this information to locate the defective unit or 
component. Figure? 3-1 {Controls and Indicators, 
front panel, Controls and Connectors, roar panel), and 
component location figures and schematic diagrams 
can he used to understand operation and locate parts. 
Table 5-3 lists t^st equipment required for trouble- 
shooting. Table 5-4 (Troubleshooting) lists possible 
trouble symptoms and checks for their cause. Tabic 
5-5 shows decimal point and units Indication logic. 
Troubleshooting of printed circuit assemblies Is simp- 
lified if a suspected assembly is replaced with an op- 
erating assembly. Printed circuit operation checks 
are outlined in Paragraphs 5-30 through 5-51 ► 

5-13. As a general check procedure, the following 
questions are a guide for isolating trouble: 

a. Are external instruments operating and con- 
nected correctly? | 

b. Is the unknown component connected correctly? 

c. Are rear-panel shorting straps in place? 
5-14. REPAIR. 

5-15. COVER AND FRONT PANEL REMOVAL. 

5-16. Instrument covers arc removed by taking out 
screws in each cover. To remove front panel, remove 
all front-panel knobs and side covers. In Figure 5-3 
locate the four screws "A" which hold the side 
frames} loosen these screws. Carerully pull front 
panel towards front while holding side frames apart 
to release panel. Loosen deck side screws also. 

5-17. PRINTED CIRCUI T COMPONENT 
Kti PLACEMENT! ~ 

5-18. To replace components on printed circuit 
boards, the following procedure is recommended: 

a. Clip leads of defective component and remove. 

b. With toothpick and soldering iron, clean compo- 
nent mounting holes. 

c. Insert replacement component leads Into holes. 
Use heat and solder sparingly and solder leads in 
place, 

d. Refer to Paragraphs 5-39 through 5-51 Tor op- 
eration clicks of printed circuit assemblies, 

5-19. CRL COUNTER AND R3 REPLACEMENT. 

5-20. CRL COUNTER. To remove this counter, re- 
move two screws'^" in Figure5-3 and lift out counter, 
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be- 
fore installing counter. 

5-21. CRL RESISTOR R3. For R3 replacement, re- 
move CRL knob and four screws "C" In Figure 5-3. 



Section V 
Paragraphs 5-11 to 5-27 

Install replacement R3, Adjustment is required; re- 
fer to Paragraph 5-27 (CRL ADJUSTMENTS). 

5-22, DQ DIAL AND R5 REPLACEMENT, 

5-23. The DQ dial and resistor R5 are Installed ns a 
calibrated unit and therefore not separately replace- 
able. Contact the nearest Hewlett- Packard Sales/ 
Service Office for service assistance (see lists at the 
back of this manual), 

5-24. ADJUSTMENTS. 

5-25. 1 kHz OSCILLATOR LEVEL & FREQUENCY, 
With 4260A top cover removed, connect oscilloscope 
and electronic counter to pin T of .12. Adjust R213 
for level between 4.5 and 0,7 volts pcak-to-peuk, with 
positive peak clipped not more than 100 microseconds. 
Adjust frequency with R210 for 095 to 1005 Hz. Repeat 
level und frequency adjustments until Iwth are within 
these values, 

5-26, ERROR SIGNAL PHASE AND GAIN. To check 
phase and gain of the error signal amplifier on detec- 
tor assembly A400, the lest setup of Figure 5-4 Is 
required. 

a. Disconnect the shielded cable from pin 1 of .14. 

b. Connect the equipment as shown in Figure 5-4. 

c. Set 4260A LINE switch to ON. 

d. Adjust the oscillator output voltage to l volt 
peak-to-peak on the oscilloscope. Set oscillator fre- 
quency to 1000 Hz, t 1 Hz, 

e. Alternately adjust R415 and R417 so that oscil- 
lator output voltage and .14 pin 7 voltage are in phase 
and .14 pin 7 voltage level Is between 0. 9 und 1. 1 volt 
peak-to-peak. 

f. Turnoff42C0A LINE switch und disconnect equip- 
ment. Connect shielded cable to.I4 pin 1. This comp- 
letes the adjustment. 

5-27. CRL COUNTER ADJUSTMENT. 

a. Remove power cable from the 4200 A to unground 
the instrument. 

b. Disconnect shielded cable from CRL resistor R3. 

c. Set CRL counter to 0001. 

d. Loosen screws "B" in Figure 5-3 and separate 
counter gear from gear train. 

e. With a I'r meter or unother4260A with external 
null meter, adjust resistance of R3 to be 5, 0 ohms. 

f. Set CRL counter to 0001 and engage counter with 
gear train. 

g. Tighten screws loosened in step d and check to 
ensure that CRL control operates gear train easily 
without slippage. If too stiff, loosen screws and 
readjust. 

h. Connect shielded cable to R3. This completes 
the adjustment. 
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Table 5-3, Test Equipment Required for Troubleshooting 



Item 


Description 


HP Model 


Dc Voltmeter 

! 


Input R: 1 megohm 




Oscillator 


Frequency; 20 II/, to 20 kHz 
Output Level; 2 volts rms max. 


200CD 


Oscilloscope 


Vertical Sensitivity: 50 niV/cm 


175/) with 1780A Horizon- 
tal and 1750B Dual Trace 
Vert, Ampl. Plug-ins. 


Standard Comjwnonts 


See Table 5-1, Performance Chock Test Equipment 



1 

Table 5-4. Trouble Symptoms and Possible Causes 



Symptom 


Normal Operation 


Possible Cause 


Check 


No lamps light 


One of the decimal |wint Indi- 
cator lamps should light when 
the 4200A is turned on. 


, Fuse blown 
Defective lamps 
► 1 10V supply 
Switch contacts 


Fuse 
Lamps 

Power supply - CH207 
S101, S102 


No meter deflection 
for It measurements 


Meter should deflect either 
right or left when S102 set 
to II position. 


Detective meter circuit 
40V dc supply 
Switch contacts 
Bridge circuit 


Meter, CIU, CH2 
Power supply - CR20U 
SHU, S102 \ i 
H3, HI 10 J 


No meter deflection 
for C & L measure- 
ments 


Meter should deflect right 
when S102 set toCs,Cp, 
Cp AUTO, Ls AUTO, Ls or Lp 
position. 


l kHz oscillator 

Error signal amplifier 

Switch contacts 
Bridge circuit 


Oscillator 1)205 to 
Q2 7 

Amplifier - O40I to 

0405 1 
S101, S102, S3 
CI, U3 to R5 


: Noisy null or no 
bridge null obtained 
for U measurements 


Bridge null should be 
obtained when SI02 is set 
to It position 


Switch contacts 
Bridge circuit 


S101, si 

It3, R101 'o.UllO 
C101 to C105 


Noisy null or no 
bridge null obtained 
for C and L meas- 
•irements (without 
AUTO) 

T 1 


Bridge null should be ob- 
tained when S102 set to Cs, 
Cp, Ls or Lp position. | 


Switch contacts 
Bridge circuit 

Error signal amplifier 

oscillation 
High impedance ampli- 
fier oscillation 


S101, S102, S3 
Cl,U3 to KB, HIOI to 
R109,RU1, CI01 to 
C105 

Amplifier - O40I to 
Q405' 

Amplifier - 0301,0302, 
IJ305, 0300 


Noisy null or no 
bridge null obtained 
for C AUTO and L 
AUTO measurements 


Bridge null should be ob- 
tained when S102 set to Cp 
AUTO or Ls AUTO position. 


Switch contacts 
Auto null circuits 


Si 02 

Check voltages and 
i waveforms to determine 
faulty circuit 


Abnormal operation 
on direction indica- 
tor. Auto null ob- 
tained properly. 


Direction indicator light should 
shift from left to right or from 
right to left in the vicinity of 
bridge null. 


Switch contacts 
Neon lamp driver 
Differential amplifier 
Phase detector 
Error signal amplifier 


SI03, S3 
Q4I8 

QUO, Q4 17 
CR414, CR415 
Q405 


Display out of speci- 
fications (not AUTO 
measurements) 


CRL and DQ readings within 
specifications. 


Switch contacts 
Bridge circuit 

Low impedance of high ' 
Impedance amplifier 1 


S101,S102 

H3 to H6, HIOI to Kill, 
CI to C4,Cl01toCl05 
Amplifier- Q301,Q302 
Amplifier -Q305,Q300 


Display in AUTO 
measurements out 
of specifications 


CL readings In AUTO measure- 
ments within specifications. 


Variable resistance 
circuit. 


Q411 to Q414, CR410 
toCR420, C421,L401 
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Table 5-5, Decimal Point and Units Indication Logic 



Function 

SI 02 



Range 
SI01 



Cs LOW D 
(ccw) 



Cp HIGHD 



CpAUTO 

■a- 



Decimal Lights 



Units 



R 



Deciinttt Lights 



Units 



Ls AUTO 



Lb LOWQ 



Lp HIGHQ 
(cw) 



Decimal Lights 



Units 



1 (ccw) 
2 
3 
4 

6 
« 

7 (cw) 



OFF 

OFF 

ON 

OFF 

OFF 

ON 

OFF 



OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 



ON 

OFF 

OFF 

ON 

OFF 

OFF 

ON 



M F 
I'F 
i«F 
»>F 
nF 
»F 
t>F 



ON OFF 

OFF ON 

OFF OFF 

ON OFF OFF 

OFF ON OFF 

OFF OFF 

ON OFF 



OFF 
OFF 
ON 



ON 
OFF 



a 
a 
a 
ka 
ka 
ka 

Mil 



OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 



» H 

mil 

mil 

mil 

it 

it 

II 



5-28, DQ DIAL MECHANICAL ZERO. 

a. With inst rumunt power off and top cover removed, 
rotate DQ control full ccw. 

b. Loosen two alien drive setscrews on R5 pulley. 

e. Rotate DQ control ccw until the black line on the 
Hunt off-scale end of DQ dial aligns with red index 
line on front panel window. Dual wire-wound rests- 
tor R5A, 13 should also be full ccw. 



d. Tighten two setscrews. 
adjustment. 



This completes the 



5-29. BRIDGE CIRCUIT COMPONENT CHECKS. 

5-30. INTRODUCTION. The procedures' In Para- 
graphs 5-31 through 5-38 outline checks and adjust- 
ments for the components in the bridge circuit. Tiiese 
Include fixed 0,2 /*F capacitor CI, compensating 
capacitor C305, CRL resistor R3, trimmers C103, 
CI04, C3, and accuracy of resistors in the RANGE 
switch. The test equipment setup Is shown in Figure 
5-5. These checks and adjustments should be per- 
formed tnthe order listed when u comprehensive over- 
all Instrument checkout is desired. Test equipment 
for these checks Is listed In Table 5-6. 



HP200CD 
OSCILLATOR 



LOW 



HP5245L 
COUNTER 



I/4W 



9,1ft 
I/4W 




HP4260A 



BIN 
A IN 



TRIG IN 



HP 

I80C/IBOIA/I82IA 
OSCILLOSCOPE 



* USE SHIELDED CABLE AND CONNECT J4[S) TO CABLE SHIELD 



HP20OCD OSCt IKHZ, IV P-P 

HPI75A SCOPEi CHAN A> POLARITY +UP SENS 0.2V/CM 

CHAN B: POLARITY —UP SENS 0.2V/CM 
TRIGGER! EXT 
FUNCTION: CHOPPED 
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Figure 5-4. Error Signal Amplifier Phase and Gain Test Setup 



Model 42COA 



Section V 
Paimutiphs ti-31 to 5-33 



Tnlik- {>-*W Test Equipment for Hrldue Circuit Checks, 



ITEM 


nt-SCItlPTIOhi 


■ IVIUIJI.I. UK 1 All 1 


Oscillator 


Frequency; 20 Hz to 20 kHz 
Oiihmt 1 i>i'i>l' ') vi\\t< cms 


200CI) 


Osclltoseotic 


Vertical Si'HslHi'iK-* HID nl- Amii 
>i iiiiiii „i|iriiii>ii}, i*>'t ft \ r i ill 


T.tl) A U'ltli 1 .Mil A 

I'M' (» w nil i 'Mi'irt 
Difl, Ampl, pint". in 


Standard C 


0, I microfarad, t0, t 


j VHPCS-0. 1 


Silvered Mini C 


0,01 mkrofimid, fD,2'" 


VHP CS-0.01 


Silvered Mii'ii C 


1000 picofarads, t\ : 


VIIPCS-IOODA 


standard t. 


I millihenry, t0, 1 .' 


General Itndto I4B2-K 


Hesi stance 
Bridge 


Hunger 10 ohms in I0K ohms 
Accuracy: t\- 


IIP420OA 


HeSlstOfS 


Ixd, romp, IK ohms, f 5 , f 1/2 VV 
Ixd, comp, lOKohms, f r>, , w 
r.Mi, comp, :>:t niims, ►r», „ i/4 vv 
fxd, comp, lOOKohms, i5'., |/.|\v 
fx»I t n>mp, 33» ohms, >r>., j /4 vv 


OHKli-kilW 
1)083-1035 
0083-3305 

i)im3-iiMr» 

0083-3315 


/ 


IXU, t i)it)J), 1,'IMeg, t!>', I \\ 

txd, comp, 3,3Knhms, iT> • , 1/4 VV 
Mi l film, 15, OK ohms, iO. 57; 

use I4Kohms, tO.25'7 

ami t,01K ohms, tl'7 


0083-3325 

0(508-3371 
0098-4031 



5-31. Cl CHUCK. To cheek fixed bridge capacitor 
Ct, connect the instruments us shown in Figure 5-5, 

a. Connect u standard 0.1 /< F capacitor such as the 
VHP Model Cs-0.1 uinl n IK ohm IV.' 1/4 watt resistor 
{HP * 0080- 1(105) in scries across the UNKNOWN 
terminals. The guard terminal of the standard cajMr- 
Itor shotihl he connected to the rear-panel ground 
terminal of the DKTECTOIt jack, 

b. Set FUNCTION switch to Cs t.OVV I). 

c. Set It A NO F. switch to display XXX. X »F. 

d. Set rear-junel INT-EXT switch to EXT ami set 
oscillator to 1 kHz.. 

e. Halance the bridge and read the measured C 
value. C value should lie; standard value t 0.3','; for 
example 009.7 to 100.3 nF. 

5-32. C305 SELECTION, Capacitor C30S compen- 
sates for amplifier stray- input capacity and the capac- 
ity of the Cltt. control. The procedure lor selecting 
the correct value for C305 is as follows: 

a. Connect the test setup as shown in Figure fi-5. 

I). Connect a 1 standard capacitor such as the VHP 
Model CS-0.1 jiFand a 1«K ohm t 5'T 1/4 watt resis- 
tor in parallel to the UNKNOWN terminals. 

c. Set FUNCTION switch to Cp HIGH I). 

d. Set UANGE switch lor XXX. X nF display. 



e. Set rear-panel INT-EXT switch to EXT and set 
oscillator to 1 kHz, 

f, Balance the bridge and read nicasur< d C value. 
Measureil C . »F. 

\>, Disconnect the parallel lOKohms resistor trom 
the UNKNOWN terminals. Conned a 33 ohms 5'. I I 
watt resistor In parallel with the standard capacitor. 

h, Change oscillator freijuency to 20 kHz.. 

i. Hal.nuv the bridge and read measured C value. 
Measured C . nF, ! , 

j. Calcul He theilillerence liclue.-n I kHz value and 
20 kHz. value (steps I and i). Dlltei ence should lie 
within !• 0.2 nF. If not within this tolerance, change 
value of C30S and repeat. 

5-33. CBI. ItESISTANCE (113) AT 500 OHMS. For 
maximum accuracy during measurements, CUE re- 
sistor H3 should introduce no errors. C305 selection 
provides high frequency compensation at the high re- 
sistance end of H3. The H3 check at 500 ohms is an 
additional check to ensure that 113 resistance is 
correct. 

u. Connect test equipment setup as shown in Fig- 
ure 5-5. 

i). Connect theO.Ol' ,«F silvered mica t.tpaeitor with 
a lliOK ohms t 5',' I, 4 watt resistor in parallel to the 
UNKNOWN terminals, 

e. Set FUNCTION switch to Cp HIGH t), , 
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d. Hot RANGE switch lor XXX. X nF display. 

e. Sot INT- KXT .switch on rear panel to KXT, 

f. Set Oscillator treijuoney to I kHz. 

g. Balance the bridge and re.nl the measured C 
value. Measured C > nF. 

h. Disconnect parallel tfiOK resistor and connect a 
330 ohm t 5',' 1/4 watt resistor in parallel with the 
standard silvered mica capacitor, 

t. Change oscillator frci|uency to 20 kHz. 

j. Balance the bridge and read measured C value. 

Measured C , nF. Capacitance difference 

between values obtained in steps g am! | should he 
within a half digit on the CHI. counter. 

5-34. CUB CHECK AND ADJUSTMENT. Trimmer 
capacitor C1D3 is Inside switch assembly A100. The 
adjustment can tie done through the access hole In the 
switch assembly. 

u. Connect test equipment as shown In Figure 5-5 . 

)>, Connect the 0.01 nF silvered mica capacitor 
with a parallel UiOK ohms yff; t / J watt resistor to 
the UNKNOWN terminals. 

C Set FUNCTION switch ti> Cp HIGH t). 

d. Set It A NO K switch for XX. XX nF display. 

e. Set oscillator INT- KXT switch to KXT, and ad- 
just oscillator frequency to l kHz. 

f. Balance tin? bridge and read measured C value. 
Measured C _ nF, 

g. Disconnect the UiOK ohms resistor ami connect 
a 330ohms t 5'T 1/4 watt resistor In parallel with the 
sllvereil mica capacitor. 

h. Change oscillator frequency to 20 kHz. 

I. Balance the bridge arul read measured C value. 
Measured C - _ _ . _ _ nF. Difference between C 
values of steps" f ami "i should be made minimum by 
adjusting C103. 

j. Adjust CI03 slightlyaud repeat procedure. CI03 
adjustment Is correct when difference between the two 
measured C values is minimum. 

5-35. C104 CHECK AND ADJUSTMENT. Trimmer 
capacitor CI04 Is Inside switch assembly AI0O. The 
adjustment can be done through the access hole in the 
switch assembly, 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 1000 pFsilvered mica capacitor with 
a 1.6 megohm t 5'? 1/4 watt resistor In parallel to the 
UNKNOWN terminals. 

5-10 
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c. Set FUNCTION switch to Cp HIGH D, 

d. Set HANGE switch lor XXXX. pF display. 

e. Set oscillator INT- EXT switch to EXT. and set 
oscillator frequency to 1000 Hz. 

f. Balance the bridge ami read measured C value. 
Measured C , pF. 

g. Disconnect the 1.0 megohm resistor and connect 
a 3300 ohm t 5'7 t/4watt resistor in parallel with the 
1000 pF capacitor, , 

h. Change oscillator frequency to, 20 kHz. 

I. Balance the bridge ami read measured C value. 
Measured C , pF, Differed p e between C 

values for steps ( and I should be made minimum by 
adjusting CI04. 

j. Adjust 004 slightly and repeat procedure. Ad- 
justment Is correct when difference between the two 
measured C values Is minimum. This completes O 04 
adjustment. 

5-315. C3 ADJUSTMENT. Trimmer capacitor C3 is 
adjusted to compensate for transformer T2 cajucl- 
tance. The proceilure Is as follows; 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 0.0! F t 0.2',' with a parallel 15,0 
K ohms tO.ff; 14 watt resistor to the UNKNOWN 
terminals. 

c. Set FUNCTION switch to Cp HIGH D. 

d. Set RANGE switch lor XX. XX nF display. 

e. Set oscillator INT- EXT switch to KXT. . 

, f. Set oscillator frequency to 1000 Hz t 5 Hz. 

g. Balanc- the bridge ami read measured D value. 
D reading should be l t 0. 05. 

h. Remove ac power from the 4260A. 

I. Remove sltortlng strap across C|> Ls DQ RE- 
SISTOR terminals on rear panel. With another 4260A 
measure the dc resistance between the ungrounded 
CpLs DQ RESISTOR terminal and the white-black lead 
eiut of CI. 

j. Adjust DQ control so that the second 42l50Ameas- 
uros 812 ohms. Disconnect measuring 4260A and 
connect shorting strap across CpLs DQ RESISTOR 
terminals. 

k. Apply ac power to 4260A. 



1. Without moving DQ control, balance the bridge 
by adjusting CRL control and C3. Adjustment Is cor- 
rect when bridge null Is obtained. 
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5-37. FIRST RANGE CHECK (FULL CCW). The fol- 
lowing procedure checks t ohm resistor RIOI inside 
the RANGE switch. 

a. Connect test setup as shown In Figure 5-5. 

h. Connect u standard 1 mil Inductor such as a 
General Radio 14B2B. The inductor high terminal is 
connected to the unmarked UNKNOWN terminal and the 
inductor low and guard termiruils should lie connected 
to the UNKNOWN LOW terminal. The Inductor case 
should he isolated from ground, 

c. Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch for XXXX. nil. 

e. Set oscillator INT-EXT switch to EXT ami set 
oscillator frequency to 1 kHz. 

f. Balance the bridge and read the measured L 
value. Measured L value - _ . nil. 

g. Install a 330 ohm tW, 1/4 watt resistor in series 
between the Inductor high terminal and the unmarked , 
UNKNOWN. 

h. Set oscillator frequency to 20 kHz. 

I. Balance the bridge ami read measured L value. 
Measured L value ; _ , n It. Inductance differ- 
ence between L values obtained in steps f and I slum Id 
be within 1 0005 fill. If not within 0005, measure the 
resistance between UNKNOWN LOW terminal and ter- 
minal 40 {see Page 8-4) as follows: 

I) Remove instrument top, bottom, ami right side 
covers. Remove two screws in printed circuit 
hold-down cover and lift off. 



2) Remove all three printed circuit assemblies. 

3) Set FUNC HON switch to Lp LOW Q. 

4) Remove shorting strap from BIAS BATTERY 
terminals. 

5) Measure thedc resistance between UNKNOWN 
LOW terminal and terminal 40 (Page B-4). 
If this value is 1 ohm t0.5':; select CI0I for 
L difference readings within 0005 us discussed 
in step I. i*' the R value Is not 1 ohm s 0. 5'7, 
check contacts of SlOl und SIC2. 

5-3K. SECOND RANGC CHECK. The following pro- 
cedure checks 10 ohm resistor R!02 Inside RANGE 
switch A100. 

a. Connect test setup as shown in Figure 5-5. 

b. Connect a standard I mil inductor such as a Gen- 
eral Radio 1482E. The inductor high terminal is con- 
nected to the unmarked UNKNOWN terminal ami the 
inductor low ami guard terminals should be connected 
to the UNKNOWN LOW terminal. The inductor case 
should be isolated from grouml. 

c- Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch Tor XX. XX toll display. 

e. Set oscillator INT-EXT switch to EXT ami ad- 
just oscillator frequency to I kHz. 

f. Balance the bridge ami read the measured L 
value. Measured L value = . mil. 

g. Disconnect the standard inductor from the UN- 
KNOWN unmarked terminal ami connect a 330 ohm 5'; 
1/4 watt resistor m series. 
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Figure 5-5J, ! Test Setup for Adjustments 
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Section V 

Paragraphs 5-39 to 5-51 

h. Set oscillator frequency to 20 kHz, 1 

i. Dalance the bridge and read measured L value 
Measured L value = , _ mil. Inductance de- 
ference between measured L values in steps f and i 
should be within half a digit. If not within half a digit 
on the CRL counter, the measured dc resistance of 
RI02 should be 10 ohms 1 0. 5'T (see Paragraph 5-37, 
step i). 

5-39. OPERATION CHECKS OF PRINTED 
CIRCUIT ASSEMBLIES. 

5-40. The follow Ing paragraphs outline operating 
checks for printed circuit assemblies A200, A300, 
and A400. 

5-41. POWER SUPPLY AND 1 KHZ OSCILLATOR 
ASSEMBLY A200. I 

5-42. POWER SUPPLY. 

a. With LINE switch ON, connect dc voltmeter to 
.12 pin D (test point I). Voltmeter should Indicate be- 
tween v 12.0 and »13.5 Vdc. 

b. Connect dc voltmeter to .12 pin F (test point 2). 
Voltmeter should indicate between -11. 0 and -12.5 
Vdc. 

c. Connect dc voltmeter to J 2 pin P U'est point 3). 
Voltmeter should Indicate between » 95 and * 115 Vdc. 

5-43. t kHz OSCILLATOR. 

a. With LINE switch ON, set re ».r-panel oscillator 
switch to INT. 

b. Connect oscilloscope to .12 pin T (test point 4). 
Voltage level should be between 4.5 and 6.7 volts 
peak-to-peak. Waveform is shown in Figure 8-4. 

c. Connect electronic counter to.I2 Pin Tv Counted 
frequency should be between 995 and 1005 Hz. 

5-44. REFERENCE VOLTAGE ASSEMBLY A300. 

5-45. Operation checks of this assembly are best 
made by waveforms. Test points 5 through 16, Ffg- 
.ure 6-5 , Indicate waveforms for these circuits to be 
used with the following procedures. Remove power. 

a. Disconnect whlte-green-b!ue wire from .14 , pin 
10, and connect this wire to terminal 3 of DQ resis- 
tor R5A. 

b. Set FUNCTION svllch to Cp AUTO position. 

c. Set RANGE switch to display XXX. X nF. 

d. Connect a 100 nF (O.'l nF) i5'T capacitor (HP 
0170-0001) and a 27K ohm t5'T resistor (0689-2735) 
in parallel across the UNKNOWN terminals. 

e. Remove detectorassembly A400 and install 15- 
pln extender board (HP 5060-0049) In A400 Jack .14. 
Observe correct orientation and Insert A400 In ex- 
tender board. Connect oscilloscope* to test point 19 
(R430, R431 junction). 

5-12 ? 



Model 4260A 



f. Apply power to 4260A and adju»t CRL and DQ 
controls for minimum amplitude of waveform at test 
point 19 (bridge balanced). CRL counter should read 
between 095.0 nF and 105. 0 nF and D reading should 
be between 0. 053 ami 0. 065 on HIGH D scale, 

g, With the bridge balanced, the waveforms of Fig- 
ure b-5 for test points 5 through 16 should now result. 
Turn power off and remove reference voltage assem- 
bly A300 from .13 and Install a 15-pln extender board 
In .13. Observe correct orientation and insert A300 
In 15-pln extender. 

h ! Apply power, connect oscilloscope to test points 
, 5 t.irough 16 and compare each waveform with those 
. shown in Figure 8-5. 

5-46. detector Assembly A4oq. 

5-47. Conditions for observing waveforms ut test 
points on A400 are the same as outlined In Paragraph 
5-45, steps a through f. 

5-48. PHASE DETECTOR CIRCUIT. Waveform's 
shown in Figure 8-6 for test points 17 ami 18 indicate 
normal operation. The difference between dc voltages 
at test points 19 and 20, or 19 ami 21 is less than fO 
millivolt?.. These voltages must be measured using a 
dc voltmeter with an Input Impedance greater than 10 
megohms. 

5-49. ERROR SIGNAL AMPLIFIER CIRCUIT. Wave- 
forms for test points 22 and 23 are shown In Figure 
8-6. The changes at these test points when the CRL 
control Is increased or decreased 0. 2'T from bridge 
balance point are shown as 22a, b and 23a, b. These 
waveforms Indicate that error signal amplifier gain 
Is normal awl phase relationship Is correct. 

5-50. VARIABLE RESISTANCE CIRCUIT. 

a. Conditions for selecting value of R442 are the 
same as outlined in Paragraph 5-45, steps a. through 
f. in the "Operating and Service Manual^. 

b. Connect resistance network as shown In Fig. 
5-6. 

c. Connect Oscilloscope Probe (I0:I)to Test Point 
30 W4 PIN }0) and set the vertical senslstlvity to 
0.005v/dlv (O.OSv/dlv with prcbe). 



TO J4 (E>? 




Figure 5-6. Resistance Network for Checks 
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Figure 5-7. Top und Bottom Internal Component Locatfon 
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d. Adjust CRL and DQ controls for bridge balance 
(For ecample, assume the CRL reading ts 102.0 nF 
and D reading Is 0, 002). , 

e. Change CRL control to +0,2% from bridge 
balance point and set CRL counter to 102, 2nF, 
Verify that the lkHx signal on the oscilloscope It' i no 
more than 30 mV p-p, 

f. Quickly shift CRL control by -0, 2% or valance 
reading (to 101. 8 lor above example). Observe the 
oscilloscope. At first there Is no Ikllz signal but 
after about 10 seconds it will appear. 

g. Quickly shin CRL control by *0. 270 of balance 
reading (to 102.2 Tor above cxamplo). After a few 
seconds the lkilz will disappear. 

h. Select the value of R442 so that the time con- 
stants of the changes at Test Point 30 when the CRL 
control Is Increased or decreased are almost same. 
The selected value for R442 Is not critical, 



5-61. NEON LAMP DRIVER, Dc voltage changes at 
test points 32 and 33 are shown In Figure 8-6 for a 
CRL control change of to, 2% or -0, 2% from bridge 
balance point. 
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Section VI 
Paragraphs 0-1 to 0-0 



SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. Tills section contains Information for ordering 
replacement parts. Table 0-1 lists parts in nlpha- 
numerical order of their reference desimii^rs and 
indicates the description mid HP bI^ck number of each 
part, together with any applicable notes. Table 0-2 
lists parts tnalphn .mmerleal order of their HP stock 
number and provides the following information on 
each part; 

a. Description of the part {see list of abbreviations 
below). i 

b. Typical manufacturer of the part in a five-digit 
code; see list of manufacturers In Table 0-3. 

c. Manufacturer's part number. 

d. Total quantity used In the Instrument (TQ column). 



0-3, Miscellaneous paris are listed at the end of 
Table 0-1. 

6-4. ORDERING INFORMATION. 

0-5. To obtain replacement parts, address order or 
Inquiry to your local Hewlett-Packard Field Office 
(see lists at rear of this manual for addresses). 
Identify parts by their He\ '.ett- Packard stock numbers. 

i 

0-0, To obtain a part that is not llBted, Includet 

a, Instrument model number, 

b, Instrument serial number, 

c, Description of the part, 

d, Function and location of the part. 



nEFEHEKCE DESIGUATOriS 



A « aaaembly 

B • motor 

BT » buttery 

C > capacitor 

CP ' « coupler 

CR » diode ; i 

PL > delay line 

DS « device signaling (lamp) 



: A • ampere* 

A. F.C. » automatic frequency eortm) 
AMPL . amplifier 

B. F.O, >■ beat frequency caclllalor 
BE CD » beryllium copper 

BH * binder head 

BP • bandpass 

BRS • braa* 

BWO • backward wave oscillator 

i 

CCW ■ counter-clockwise 

CER » ceramic 

CMO • cabinet mount only 

COEF • coeitlelent 

COM » common 

COMP « composition , 

COMPL ■ complete 

CONN » connector 

CP • cadmlura piste 

CRT • c dhodc-ray lube 

CW • clockwise 

DEPC ■ depot lied carbon 
DR » drive 

ELECT « electrolytic 
EKCAP » encapsulated 
EXT ■ external 

F • farad* 

FH • flat head 

FIL H • ftlililer head 

FXD ► Hxed 



GE 
CL 
ORD 



germanium 
glass 

ground(ed) 



B 
F 

PL 

i 

H 

L 

M 
MP 



II 

HEX 

no 

BR 
IF 

IMI'O 
IKCD 
fSCL 

ms 

INT 



Ul > 
LIN 

LKWASR • 

LOO > 

LPF . 

M 

MEG 

MET FLM > 

MET OX » 

MFR 

MfNAT 

MOM 

MTC 

MY 

N 

N/C 

HE * 

UtPL 

ti/o 

NPO « 



mlsc electronic part 

rue 

filter 

Jack 

relay 

Inductor : 
meter 

mechanical part 



P 

Q 

R 

RT 

E 

T 

TB 

TP 



ABBREVIATIONS 



h^rtrk'tt 
hexagonal 
mercury 
hour(s) 

Intermediate (red. 

Impregnated 

Incandescent 

Included.) 

Insulolionle.', 

Internal 

kilo - 10(10 

left hand 
linear taper' 
lock washer 
logarithmic taper 
low pass filter 

mini » io-s 
meg. IDS 
metal (Mm 
metallic oxide 
manufacturer 
miniature 
momentary 
mounting 
"mylar" 

nano (|0-8) 
normally cloned 
neon 

nickel plate 
normally open 
negative positive rero 
(»ero temperature 
coefficient) 



NPI* 
NltFR 

nsh 



plug 

Ironklatur 
resistor 
thermistor 
switch 

tronaformer 
terminal board 
teat point 



negallve.pusltlvi'- 
negative 

not recommended for 
field replacement 
tut separately 
replaceable 



OUD . order by dctcrljitlon 
Oil . oval head 
OX • oxide 



P 

PC 
PF 

PI! Bit/ 
PBL 
PIV 
PUP 

P/O 

POLY 

PORC 

POS 

POT 

PP 

PT 

PWV 

RECT 
RF 

rut 

RMO 



peak 

printed circuit 
picofarad* > )0 
farad* 

phoephor bron*t> 
Phillip* 

penk Inverac voltage 

positive- negative- 

positive 

part of 

polystyrene 

porcelain 

position!*) 

potentiometer 

peak-tu-pcafc 

point 

peak working voltage 

rectifier 
radio frequency 
round head or 
right hand 
rack mount only 



V 

sr 

X 
Y 



RMS 

nwv 

b-B 
bClt 
SB 

b'ECT 
. SKMICON 
HI 
bit. 
b't. 
Bl'cl 
SIM. 
SST 
bit 
STL 

TA 

Tl) 

TOL 

TBI) 

Tt 

TOL 

TIUM 

TWT 

I) 

VAIt 
VDCW 

w 
w 

wrv 

WW 

w/o 



vacuum, lube, neon 

lull), phcifucrll, etc, 

tallage rrgulalor 

cable 

Nickel 

rryalal 



rn»t>Mi>>nn aquare 
reverse working 
Voltime 

slow-blow 

t .,um 
setitonts) 
aemle-mduclor 

''■v. 
M!ri, 

Slide 

sprln.; 
special 

stainless slrel 
split ring 
steel 

tantalum 

II mi* delay 

toggle 1 

thread 

titanium 

tolerance 

trimmer 

traveling wave tube 

micro. |0-< 

variable 

dc working volt* 

with 
watt* 

working Inverse 
voltage 
wlrewound 
without 
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m:u no. 


DKSCKUT'ON 


IIP STOCK NO, 


CJTY 


l 


Front Panel 


04200- 1 00 >l 


I 


2 


Rear Panel W/deck 


04200-7025 


1 


a 


Side Cover 


5000-8505 


2 


4 


Side Frame 


^000-0703 


2 


t> 


Top Cover 


5060-8573 


I 


0 


Uottom Cover 


5000-8583 

t 


1 


7 


Hinge 


5040-0700 


2 ' 


8 


Tilt Stand 


1400-0032 


I 


0 


Foot Assembly 


50C0-0728 


2 



























Figure 0-1, Modular Cabinet Parts 
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T:ible 0-1. Reference Dostemttion Index, 



Reference 
Designation 


HP Purl No, 


Description if 


Note 


A I tin 

A100 


04260-70020 


i 

ASSY .RANGE AND FL.JCTION SWITCH 




C101 
C102 
C103 


0100-1548 
0100-1101 
0121-0039 


C:FXD MY 0,22/iF 10% 200VDCW 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

C:FXD PAPER 2000pF 10,i> 000VDCW 

FACTORY SELECTED PART [TYPICAL VALUE GIVEN 

C:VAR CER 8-50pF 350VDCW 

FACTORY SELECTED PART - 1>ICAL VALUE G.VKN 




CI 04 
C105 


0121-0039 1 
0100-1045 


> 

CtVAH CER 8-50pF 350VDCW 

CtFXD CER 4j)F j0,2t)pi 500VDCW 

FACTORY SELECTED PART ATYPICAL VALUE GIVEN 




R101 

R102 
R103 
R104 


04200-8004 

042B5-8C04 

0098-1381 

0698-1380 


RtFXD WW 0,98651 0,3% 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

RtFXD WW 1051 0, 1% 

R:FXD MET FLM 10051 0,1 « 1/2W 

R :FXD MET FLM IkU 0, 1% 1/2W 




R105 
RlOO 
R107 
IU08 
RlOO 


0698-1268 
0098-1376 
009B-1375 
0098-1377 
0698-1374 


RtFXD MET FLM 10k52 0.1% 1/2W 
RtFXD MET FLM 07kQ 0.1% 1/4W 
RtFXD MET FLM 3kS? 1% 1/4W 

to w b-— » ^ ■ fc-v m m rim »— • t i* nrtrtk tl a til* 1 < liik 

RtFXD MET FLM 070k5J 0.1% 1/4W 
RtFXD MET FLM 30kH 1% 1/4W 




RUO 
Rill 


0098-1400 ■', 
0098-4142 

i 


RtFXD MET FLM 5005. 0. 1% I/2W 
RtFXD MET FLM 15.857 1% 1/4W 




S101 
SI 02 


04260-70021 


SWITCH tROTARY FOR RANGE, FUNCTION 
PART OF S101 




A200 


04260-7022 

.i 

O1BO-0967 
0180-0750 
0180-0750 
0180-0965 
0180-0756 


ASSYtPOWER SUPPLY AND 1Mb OSC 




C201 
C202 
C203 
C<5U4 
C205 


CtFXD ELECT 500y<F 25VDCW 
CtFXD ELECT 20/iF 15VDCW 
CtFXD ELECT 20j*F 15VDCW 
CtFXD ELECT 200/iF 25VDCW 
CtFXD ELECT 20/jF 15VDCW 




C20C 
C207 
CiUo 
C209 
C210 


0180-0904 
0180-0981 

0160-1610 
0100-1610 


CtFXD ELECT 100//F50VDCW 
CtFXD ELECT 22 /iF 160VDCW 
CtFXD TANT I/jF 10i>J5VDCW 
'. C:FXDMY 4700i)F5%100VDCW 
CtFXD MY 4700pF 5% 100VDCW 




C211 
C212 

/tit '> 

C2I3 
C214 


0180-1020 
0180-0291 
0160-0750 
0180-0756 


CtFXD TANT 47;<F 20% 6VDCW 
CtFXD TANT 1/<F 10% 35VDCW 
CtFXD ELECT 20// F 15VDCW 
CtFXD ELECT 20/jF 15VDCW 




CR/QI 
CR202 
CR203 
CR204 
CR205 


1901-0028 

1901- 0028 

1902- 0031 
1901-0028 
1G02-0031 


SEMICON DEVICEtDIODE SILICON 
SEMICON DEVICEtDIODE SILICON 
DIODEtDREAKDOWN 12.7V5% 400MW 
remit on nRVtcF'nionF sm 

DIODE :BR E/vKDOWN 12.7V 5% 400MW 




CR206 
CR207 


1001-0028 

1901-0028 

i- 


, DIODEtSILICON 400 PIV 0. 5 AMP 
DIODEtSILICON 400 PIV 0.5 AMP 




Q201 


1854-0003 
1205-0033 


TRANSISTOR :NPN SILICON 
HEAT D1SSIPATOR FOR Q201 





# See list of abbreviations in introduction to this section 
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Table G-l. Reference Designation Index (Cont'd), 



Reference 
Designation 


HP Part No, 


Description 


Note 


Q202 
Q203 
Q204 
Q205 
Q20G 


1854-0854 
1854-0854 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR .'SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC13G4 




Q207 


1854-0854 


TRANSISTOR .'SILICON NPN 2SC13G4 




R20I 
H202 
R203 
R204 
R2U5 


QGB3-2725 
O083-2725 
0GB3-0B25 
0083-0815 
0083-4725 


R:FXD COMP 2700 < 2 10% 1/4W 
RtFXD COMP 270012 5% 1/4W 
R.'FXD COMP 0800H 10% 1/4W 
RtFXD COMP G80r2 5% 1/4W 
RtFXD COMP 4700Q 5% 1/4VV 




R20U 
R207 
R20B 
R209 
R210 


0083-2235 
0000-1821 
O757-04R4 
0757-0453 
2100-1701 


| RtFXD COMP 22kS2 5% 1/4W 
RtFXD COMP IB00r2 10% 1W 
RtFXD MET FLM 33kS2 1% 1/8W 
RtFXD MET FLM 30kS2 1% 1/8W 
RrVAR WW lOktt 10% LIN 1/2W 




R21I 
R212 
R213 
R214 
R215 


0757-0438 
0757-0274 
2100-1702 
0083-2745 
0757-027B 


RtFXD MET FLM 5. Iktt 1% 1/8W 
RtFXD MET FLM 1.2kI2 1% l/BW 
RtVAR WW 2CkI2 10% LIN 1/2W 
RtFXD COMP 270kJ2 5% 1/4W 
RtFXD MET FLM 1.8R52 1% 1/8W 




R210 
R217 
R218 
R210 
R220 


0083-0835 
0083-2025 
0083*5035 
0083-1235 
0083-8215 


RtFXD COMP G8kS2 5% 1/4W 
RtFXD COMP 200012 5% 1/4W 
RtFXD COMP 50k« 5% 1/4W 
RtFXD COMP I2kn 5% 1/4W . 
RtFXD COMP B20I2 5% I/4W 

/ 




A300 


04200-7023 


/' 

/hsSY :R EFER ENC E VOLTAGE 




C30I 
C302 
C303 
C304 
C305 


0180-0291 
0180-0773 
0180-1020 
0160-t^i»7 
0100-2199 


CrFXD TANT 1/iF 20% 35VDCVV 
CtFXD ELECT 50/iF 15VDCW 
CtFXD TANT 47/tF 20% GVDCW 
No change 

CtFXD MICA 30pF tl0% 300VDCW 

FACTORY SELECTED PARTrTYPICAL VALUE GIVEN 


* 


C300 
C307 
C308 
C309 


O'iiO-1020 
0180-0973 
Oi8O-0773 
0180-0291 


CrFXD TANT 47/jF 20% GVDCW 
CtFXD TANT 1/iF ► 75-15% 50VDCW 
CtFXD ELECT 50/iF I5VDCW 
CtFXD TANT 1 /iF 20% 35VDCW 


! 


C310 
C311 
C3I2 

C314 


0180-0291 

0180-0945 

0180-0291 
ni tin tv) ch 

CU80-0945 


CrFXD TANT 1/tF 20% 35VDCW 
CrFXD ELECT 50/iF GVDCW 
CrFXD TANT I /iF 20% 35VDCW 
CrrXD TANT 1/iF Z0,o 35VDCW 
CrFXD ELECT 50/iF 0VDCW 




C315 
C310 
C317 
C318 
C310 


0180-0291 
Oi80-0291 
0180-1291 
0100-1543 
0180-0045 


CtFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1 iF 20% 35VDCW 
CrFXD MY 2200pF 5% 50VDCW 
CtFXD ELECT 50/iF GVDCW 




CR301 
CR302 


1901-0040 
1901-0040 


DIODErSILICON 30MA AT IV 30 PIV 
DIODEtSILICON 30MA AT IV 30 PIV 





# See list of abbreviations in introduction to this section 
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Table ft-1 ► Reiorcmcu Designation Indus (CntltM), 



, Reference 
Desli'iiathm 


HI> Pali No, 


Description ' 


N.4« 


CR303 
CR304 
CR305 
CR300 
CR307 

CR308 

i 


1 001 -0040 
1 001 -0040 
1001-0040 
1001-0040 
1010-0010 

idio-ooio 


DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 IMV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [GERMANIUM 100MA AT 0.85V 00PIV 
DIODE [GERMANIUM 100MA AT 0,85V OOPIV 




Q301 
Q302 
Q303 
0304 
Q305 


1853-0010 
1B54-0854 
1354-0854 
1853-0010 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 




Q306 
Q307 
Q30B 
Q309 
Q3I0 


1854-0854 
1854-0854 
1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




Q31I 
Q312 
Q313 


1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




R30I 
R302 
R303 
R304 
R305 


0083-1235 
0083-7515 
0757-0401 
0083-4735 
0757-0445 


R:FXD COMP 12k!? 5', 1 4W 
R:FXD COMP 750!? 6'T; 1 4W 
R:FXI) MET FLM 08k!? Vl I BW 
R:FXD COMP 47k!? Wo 1 4W 
R:FXI) MET FLM 1 3kti l'i> I BW 

! 




R30l/ 

R307 

R308 

R?'00 

H3I0 


0083-5025 i 
0083-1225 
0083-5025 
0083-2035 ' 
0757-0127 


R;FXDCOMr<5000!?5', 1 4W 
R.FXDCOMP 12001? 5"," 1 4W 
RtFXD COMP 50001? 5 ,' I 4W 
RrFXD COMP 20k!? 5",> 1 4\V 
R'FXI) MET FLM 1, 5k!? l'i< 1 8\V 

11 Ml/ |TI ^* ft ft * f % • i > ft- **P*»» * * Fl 




,R3ll 
/R312 
/ R313 
/ R314 
/ R315 


0757-0427 
0083-5135 
0757-0274 
0083-5025 
0757-0274 


> R:FXD MKT FLM l,5k!i \'"<: 1 8W 
R:FXD COMP 5 Ik!? 5', 1 4W 
RrFXD MET FLM 1, 2k!? 1'- 1 8\V 
RrFXD COMP 50001? 5".' I 4\V 
R [FX I) MET FLM 1, 2k!? 1'" 1 HW i 




R316 
R317 
R318 
R31Q 
R320 


0083-4735 
0757-0445 
0083-7515 
0757-0401 
0083-1235 


R:FXD COMP 47k!? 5'« 1 4W 
R:FXD MET FLM 1 3k!? 1'.' I 8\V 
R:FXI)COMP 750!? 5"« 1 4\V i 
RrFXD MET FLM 08ki? I'.Tt I BW 
R:FXI) COMP 12k!? 5'V: 1 4VV 

1 * ft / ft ft J *»— ' V/IT ft ft ft P» Pft-ft/li • M fW 




R32I 
R322 
H323 
R324 
R325 


0083-2235 
0083-6825 
0083-0825 ! 

0083- 2725 

0084- 8225 


R [FXD COMP 22k!? 5'7i 1, 4\V 
R:FXD COMP 0800!? B'u I HV 
R [FXD COMP 0800!? 5*7; HW 
RrFXD COMP 2700!? 5r 1 4W 
R:FXD COMP 8200!? 5'7; 1 4W ' 


i 


. R32ti 
R327 
R323 
R329 
R330 


0083- 1035 

0084- 1525 
0083-2745 
0083-0825 
0083-2725 


R:FXD COMP 10k!? 5'n l,4W 
R :FXD COMP 1 500!? 5'7> 1 4W 
1 R:FXD COMP 270k!? 5';> 14W 
R[FXD COMP 2700!? 5'"c 1 4W 
RtFXD COMP 2700!? 5'« 1 4W 




R331 


0083-5025 

■ 


R:FXD COMP 5. 0k!? S'.V I 4VV 





t See list of abbreviations in Introduction to this section 



Section VI Model 42C0A 

Table C~I 



Table 6-2, Reference Designation Index (Cont'd) 



Reference 
Designation 


HP Part No. 


Description 


Note 


R333 
'R334 
R335 
R330 


0084-4721 
0083-5020 
0083-8225 
0083-0825 


IUFau CUMI' llWJ'.l 0,0 I/4W 
RrFXD COMP 4700« 10% I/4W 
RrFXD COMP 5000J2 5% 1/1W 
RtFXD COMP 8200Q 5'o 1/4W 
RiFXD COMP 0800H 5% 1/4W 




R337 

1U JO 

R330 
R340 
R34I 


0084-4721 

0083-3025 
0083-2425 
0083-1335 


R;FXD COMP 4700« 10% 1/4W ' 

Hit All COM1' JUUUti 0.0 1/4W 

RtFXD COMP 3600H G',7> 1/4W 
R:FXD COMP 2400ft 5% 1/4W 
RlFXDCOMP IhkSl o% 1/4W 




R342 
KJ4J 
R344 
R34S 


0083-1235 
UuaJ-JOIu 

0083- 5035 

0084- 4721 


R:FXDCOMP 12k« 5% 1/4W 
R:FXD COMP J00H 5.r> 1/4W 
RtFXD COMP 50kn B'o I/4W 
R:FXDCOMP 47001* 1/4W 




A400 


04200-7724 


ASSYtDETECTOR 




C402 
C403 
C404 
CMOS 


niun ftinu 
U1BU-U <Uo 

0100-0207 
0100-1542 
0180-1032 
0100-0207 


ClrXIJ tiLr.CT J/ir loVDCW 
No Oiiillge 

C:FXD MV IGOOpF 10',7> G0VDCW 
CtFXD TANT 10/iF 20'!u 15VDCW 
No cliiillBC 




I'M 11 ft 
L4UU 

C407 
C408 
CM09 
C410 


fll rt/\ ■ it ir 

UiUU-li>4!> 
0100-0207 
0180-1029 
0180-0750 
0180-0750 


C:FXD MY 0.022/iF 5 o 50VDCVV 
No change 

C:FXD TANT 1 /:F 20'o 15VDCW 
C:FXD ELECT 20/iF I5VDCW 
C:FXD ELECT 20,/F 15VDCW 




f\11 1 

CM12 
C413 
C414 
C415 


0100-0207 
0180-0750 
,0180-0750 
0180-0750 


CirXD hLr.CT iuftF l&VDCW 
No chungo 

CtFXD ELECT 20/tF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 




C41G 
C4I7 
C4I8 
CM 1 9 
CM20 


0140-0204 
0140-0194 
0100-1544 
0180-0945 
0180-1032 


CtFXD MICA 47pF G',7> NPO 500VDCW 
C:FXD MICA 1 lOpF 5',r> 300VDCW 
CtFXD MY 4700pF 5'o 50VDCW 
C:FXD ELECT 50/xF 0VDCW 
CtFXD TANT 10fiF'20 , .S 15VDCW 




' CM21 
C422 
C423 
C424 

; i 


0180-0900 
0180-1025 
0100-1038 
0100-0108 


CrFXD TANT 220;tF Itf'o 10VDCW 
C:FXD TANT 22/iF 2tf.Tj 0VDCW 
C:FXD CER 20pF 10'..) 500VDCW 
CtFXD MYLAR 0.1/iF I tfib 




CR402 
CR403 
CR404 
CH405 


, 1901-0040 
1901-0040, 
1901-0040 
1901-0040 


obMICON DhVICEtDIODE 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODE:SILICON 30 MA AT IV 30 PIV, 




CR406 
CR407 
CR408 
CR409 
CR4I0 


1910-0010 
1910-0010 
1910-0010 
1910-OfllG 
1910-0016 


DIODEtGERMANIUM 100MA AT 0.B5V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODEtGERMANIUM I00MA AT 0.85V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODE tGERMANIUM 100MA AT 0.85V GO PIV 




CR4I1 
CR412 


1910-0010 
1910-0010 


DIODE :GERMANIUM 100MA AT 0.B5V GO PIV 
D10DE:GERMANIUM 100MA AT 0.85V GO PIV 





. it Sec list of abbreviations in Introduction to this section 



Model 42GOA 



i 



Suction VI 
Table li- 1 



Ttihlo 6-1, Reference Diminution Index (Cont'd), 



Reference 
Designation 


HP Purl No, 


Description * 


Note 


CR413 
CR414 
CR415 
CR416 
CR4I7 


1910-0016 
1910-0010 
1910-0016 
1901-0040 
1001-0040 


DIODE:GERMANIUM 100 MA AT 0.85V 00 PIV 
DlODE:CERMANIUM 100 MA AT 0.85V 00 1>IV 
DIODEjGKRMANlUM 100 MA AT 0.85V 00 PIV 
I)IODE:SILICON 30 MA AT IV 30 PIV 
DIODBtSILICON 30 MA AT IV 30 PIV 




CR418 
CR410 
CR420 
CR421 
CR422 
CR423 


1001-0040 
1901-0040 

1001- 0040 

1002- 0057 
I0OI-0040 
1 001 -0040 


DIODE:SILlCON 30 MA AT IV 30 HV 
DIODE.-SILICON 30 MA AT IV 30 PIV 
DIODErSIMCON 30 MA AT IV 30 PIV 
SKMICON DEVICE [DIODE SILICON 
DlODE:SILlCON 30 MA AT IV 30 PIV 
DIODE:SILlCON 30 MA AT I V 30 PIV 


i 


L401 


, 0100-0720 


INDUCTOR:FXD lOOfiF 10% 




Q401 
Q402 
Q403 
Q404 
Q405 


1854-0854 

1853- 0010 

1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON* NPN 2SC1364 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 2SC1304 
TRANSIS-i DR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 


i 


Q406 
Q407 
Q40B 
Q409 
Q410 


1854-0854 
I854-0B54 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI3C4 
TRANSISTOR [SILICON NPN 2SC13C4 




Q4H 
> Q412 
Q413 ' 
Q414 
Q415 


1854-0854 
1854-0854 
1854-0854 
1B54-0854 
1854-0003 


TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR :NPN SILICON 




Q41C 
Q417 
Q418 


1854-0071 
1854-0071 
1854-0022 


TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR :NPN SILICON 




R401 
R402 
R403 
R404 
R405 


0083-1855 
0083-2735 
0(383-123 5 
0083-4715 
0083-2235 


R;FXDCOMP l.BMiiS'n 1 4W 
R :FXD COMP 27k« B'o 1 4\V 
: < RsPXDCOMP 12kR6% 1/4W 

R;FXD COMP 470H B'.n I 4W f 
R:FXD COMP 22kli B'.Tj 1 4\V 




R400 
R407 
R408 
R409 
114 10 


0684-1045 
0083-8225 
0683-1535 
0683-1045 
0683-3045 


R:FXD COMP 100kS2 5*5 1 4W / 
R:FXD COMP 8200ft 5'o 1. 4W 
R:FXD COMP 15k«5'.'> 1 4W 
ll[FXD COMP 100k« B'o I 4\V 
R :FXD COMP 300k52 5'7, 1 AW 




1 

R411 
R412 
R413 
R414 
R415 


O6B3-1035 
0083-8225 
0757-0440 
0757-0440 
0683-5035 


R;FXD COMP 10k» 5% 1 4W 
R :FXD COMP 820052 5'T> 1 4W 
R[FXD MKT FLM 15k« l"h 1 8\V 
R;FXD MET FLM 20ktt 1% .VBW 
R:FXD COMP 50kI2 5'7> 1 4W 

FACTORY SELECTED PART;TVPICAL VALUE GIVEN 




R416 
R417 

R418 
R419 


0757-0288 
0683-1045 

0683-2715 
0683-3315 


R:FXD MET FLM 0. lktt l'.Vj 1/8W 
R:FXD COMP lOOkft 5',« 1 4\V 

FACTORY SELECTED PAHTiTYPICAL VALUE GIVEN 
R:FXD COMP 270ft 5% 1 4W 
R[FXD COMP 330« 5'c 1 4\V 





it See list of abbreviations in introduction to this section 
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Sect'ou VI Model 420OA 

Table 6-1 



Table 0-1, Reference Designation Index (Cont'd). 



Reference 
DoBlnnauon 


HP Part No. 


Description # 


Note 


R420 
R421 
R422 
R423 
R424 


0757-0447 
0083-1225 
0G83-:2^5 
008.J-2725 
0083-2745 


RtFXD MET FLM 16kn 1% 1/BW 
RtFXD COMP 12001? 5% 1/4W 
RtFXDCOMP 12005? 5% 1/4W 
RtFXDCOMP 27005? 5% 1/4W 
RtFXD COMP 270k5? 6% 1/4W 




R425 
R42G 
R427 
H4ZB 
R42D 


0083-1046 
0757-0288 
0757-0288 
0083-3045 
0083-2745 


R:FXD COMP lOOkl? 5% 1/4W 
RtFXD MET FLM D.lkl? 1% t/BW 
RtFXD MET FLM 0. Ik5? 1% t/BW 
RtFXD COMP 360kJ? 5% I/4W 
RtFXD COMP 270ktJ 5% 1/4W 




R430 
R431 
H432 
R433 
R434 


0757-0273 
0757-0273 
0084-1525 
0757-0454 
0767-0454 


RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD COMP 15005? 5% 1/4W 
RtFXD MET FLM 33k5i 1'Tj 1/BW 
RtFXD MET FLM 33k5? 1% I/8W 




R435 
R43G 
R437 

It inn 

R438 
R439 


0757-0430 
0757-0430 
0084-1525 

finest r\ i K * 

0757-0454 
0767-0454 


RtFXD MET FLM 4.3kH 1'.?) 1/BW 
RtFXD MET FLM 4.3kl? 1% I/8W 
RtFXD COMP 15005? 6 f ,?j 1/4W 
RtFXD MET FLM 33k5? 1% 1/BW 
RtFXD MET FLM 33k5? iTo 1/8W 




R440 
11441 
R442 

ife * a n 

R443 
R444 


0757-0430 
0757-0430 
0084-1045 
0083-0835 
0083-0825 1 


RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD COMP 100k» 5% 1/4W 
RtFXD COMP 68k5? £"?> 1/4W 
RtFXD COMP 680052 E'.l 1/4W 


♦ 


R445 
R446 
R447 

n j ill 

H448 
R440 


0084-1041 
0083-0215 
0083-0215 
0083-0215 
0083-0815 


RtFXDCOMP lOOki? I0',T, 1/4W 
RtFXD COMP 0205? 5'?> l. 4W 
RtFXDCOMP 0205? 5'7) 1/4 W 
RtFXD COMP 0205? 5V?> 1/4W 
RtFXD COMP 0805? 5% 1/4W 




R450 
R45I 
R452 
R453 
R454 


0083-1215 

0083- 2725 

0084- 1045 
0083-0835 
0G8J-5025 


RtFXD COMP 1201? 6',o I/4W l 
RtFXD COMP 27005? 5'.o 1/4W 
RtFXD COMP 100k52 5% 1/4W 
RtFXD COMP.08kft 6'ii 1/4W i 
RtFXD COMP 500052 6',<i 1, '4W 


• 


R455 

R456 
H457 
R458 
R459 


0083-2225 

0083-1045 
0083-1545 
0698-0000 
0083-2725 


RtFXD COMP 2.2k52 5% I/4W 

FACTORY SELECTED PARTjTYPICAL VALUE GIVEN 

HtFXD COMP 160k5? 5% 1/4W 

RtFXDCOMP 150k5? 5% I/4W 

RtFXD COMP 3. 6k« 5% 1/4W 

RtFXDCOMP 2. 7k5?5?o 1/4W , 




A500 


04260-7053 

! 

! 


CHASSIS ASSY'INCL;S2'J1-.I4 115/230V ONLY 

♦ FACTORY SELECTED PART, TYPICAL VALUE GIVEN 

) 





» See list of abbreviations In introduction to this section 



Model 4200A Suction VI 

Tnole 0-1 



Tuljlo 0-1. Reference Designation Index (ConlM). 



Reference 
Designation 


IIP Purt No. 


Description t 


Note 


A00O 


04200-7020 


ASSYiDECIMAL POINT AND DIRECTION IND 




R601 


0087-8231 


RtFXD COMP 82kti lO'S I/2W 




vuui 




t A\tn>r:t rwj ! /inur 

L.AMI' >VJ LAJW A/1UW 








1 AMM.fll f"»W ! 1 1 (Wit 




VOW 




r Antn-ni nw i /inw 




VCU4 




LrtMl'IllLUVr l, IUW , 




V005 


2140-0018 


LA MP :G LOW 1/10W 




CI 




^irAU U»£|ir Inirj 




C2 


0100-1015 


CtFXD MICA 2200pF 10'7> 500VDCW 








FACTORY PBLKCTKD PART {TYPICAL VALUE GIVEN 




CJ 








C4 


0100-1031 


C:FXD CER 10pF 10% 5C0VDCW 








FACTORY SELECTED PARTflYPlCAL VALUK GIVEN 




C5 


0100-1510 


C:FXD MICA 1200pF 10% 50UVDCW 


• 


CO 


0100-1054 


C:FXD METAL PAPER .047/«F 10% 2B0VDCW 


• 


cm 


1910-0010 


DIODKtGKRMANIUM 100MA AT 0.85V OOPIV 




CR2 


1910-0010 


DIODfl:GERMANIUM lliuttA AT 0.85V OOPIV 






2110-C234 


FUSElCAHTRIDGE SLO-DLO 0. 1A FOR 1J5V OPERATION 








crtc' n A l>.fl>ltv* I.* 1 fi tti t\ it*>i«.A LVM> O'lrtW t ilkl»'l> A'PIr^h 
r l^S.,LAK 1 KlUtir, oliU-l>l»U t>£lllA rUJ* 'VJV Ul'r.liAllUr 


> 


•11 


I SI) 1 -l/J. 4o 


CUNNhL 1 Ulwl'UWr.lf J 1'IIM JUAl.r. 




.12 


1251-0141 


CONN ECTOR :18-CONT ACT 




.13 


1251-0135 


CONNECTOR:PRINTED CIRCUIT 15 CONTACTS 




t ■ 


-Ul 


LUISnnL 1 Uiwl'HlN I r.U U lid UI 1 It) k, U[N 1 AL 1 o 




.la 




l m^rs r*L i iv*\~ i*u urio ; 






1610-0011 


RINDING POST :B LACK 12 USED) 






n t')i!ii KiY> 1 


irioU LA I Uli X r. Al» tl 






04200-5022 


INSULATOR ;2 EACH 




.16 


01200-5028 


CONNECTOR:FW IRAS BATTERY 

i 


■ 




l\ l^iin into 


bHUUriNO DAK KJK Jo 






04200-5028 


CONNECTOR :FCH F^CT KKSIbTOIt 




r 




K.V, l.i> AND IHAa CAI'ACII UK 






04200-1040 


SHORTING BAR FOR .17 




.18 


04200-5028 


CONNECTOR :FCR ' EXT RESISTOR, CS, LP 






04200-1040 


SHORTING BAR FOR .18 




,ia 


04200-502U 


CONN ECTOR r FOR EXT OSCILLATOR 




.110 


04200-5028 


CONN ECTOR: FOR DETECTOR 

I 




Ml 


1120-0708 


i 

METER:50 ( iA 




Rl 


2100-1172 


R:VAR DEPC 5k» 10'Tj 0.3W 




IK 




RrFXD COMP 150012 10% 1 4\V 




R3 


U4200-7040 


R:VAR WW 5k5.» CONNECTED TOCRL DIAL 




114 


2100-K7I 


R;VAR WW 10 4«.J ia,'» 1.2W (R4A:4«. R4B.10SI DQ VERNIER) 


R5 


04200-7031 


R:VAR WW 10kS? f 10012 (RSArlOkU, R5B:100R DQ DIAL) 








replace only with D Q dial 








• FACTORY SELECTED PARTtTYPICAL VALUE GIVEN 





* See list or abbreviations in introduction to this section 
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Section VI Model 4260 A 

Table 6-1 i 



Table Q-i. Reference DesiKnutlou Index (Cont'd). 



Reference 
Designation 


HP Purt No. 


Description » 


Note 


R6 


069B-1373 


R;FXD DEPC 111 5% 1/2W 


■■ 


R7 


0664-1041 


R:FXD COMP lOOktt 10l> 1/4W 




SI 


04260-70022 


SWITCHiPOWER PUSHBUTTON AND KNOB 




S2 


3101-1234 


SWITCHtSLlDE DPDT(U5/230V) 




S3 


3101-0244 


SWlTCHtSLIDEdNT-EXT OSCl 




Tl 


04260-8602 


TRANSFORMER (POWER 




T2 


04260-8603 


TRANSFORMER tOSC 




Wl 


8120-1378 


CABLE ASSYtPOWER CORD 




XF1 


1400-0084 


HOLDER (FUSE POST TYPE 3AG 








MISCELLANEOUS 






04260-1086 


BRACKET 






04260-1071 


BRACKET :COUNTER 






1410-0033 


BUSHING FOR CRL CONTROL 






04260-8542 


CABLEiDIAL 






1140-0030 


COUNTER :CRL 






04260-7027 


GEAR ASSYiCRL COUNTER DRIVE 






04260-5030 


INDEX 






0370-0050 


KNOB FOR CRL CONTROL 






0370-0275 


KNOB FOR CRL CONTROL 






0370-0272 


KN OB :DQ CONTROL 




! 


0370-0267 


i 

KNOB :DQ VERNIER 






0370-0077 


KNOB FUNCTION 






0370-0077 


KNOB:RANGE 






0370-0256 


KNOB SENSITIVITY 






5040-1124 


(VTiUU Mill I'UWbK OWllV-U 

! 






i 

i\*)Tfl nil I • 

IM7U-U!)14 


BEZEL FOR POWER SWITCH 






04260-5024 


LENStFINDER 






04260-5050 


PULLEY FOR R5 > 






04260-5027 


WINDOW GLASS 






04260-703^ 


D/Q SCALE DRUM ASS'Y > 






04260-1082 


' BRACKET (METER ■ 






i 










D/»» Scale Drum Ass'y (UP P/N: l)4Jt»0 - 70 57) and 








Ii5 HIP l>/,St i).j:t>0-7»5l) tire « matched pair. 








Mien one Is to lie replaced, the other must be 








replaced also. To obtain both the D/Q Scale 








Drum assembly and K5> order III' I'/N: 01 ZbO - 703 1 . 








ITEMS BELOW FOR 100 VAC OR 200 VAC ONLY 






1251-0048 


ADAPTER :P LUG ( 1 00/200 V ON L Y) 






04260-7032 


CHASSIS ASSY:INCL S2M1-.J4 






7120-0492 


NAMEPLATE:100/200V 




1 


7120-0405 

t 


N AM EP LAT E : 100 V ONLY 

i , ! 





# See list of abbreviations In Introduction to this section 
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Tlible 6-2. Manufacturer's Code List 



t*» M**b>*t «aJ» k*r» *t» ham Fft<i»t*l Ck4* fcr M«»«fMturM» OM^tt, H«ndb<cU I" |N4w» h> Cod*) 

t** b«»frem of »*<S A^fc*fc»K<j» (ed« ■vbiWy f* UppA«r» m» *pp»*r!^ U H4 ft**-Hfc*:U 

C»4» C-J» C.Jr tU» 



■Xlllf 

.11 u i 



l) ► |l t«hH* * , >.u' »< 'h| . 

PflCp !>■>■- !! M. : =1> V'"*'. *» 

(**."»'«■#*. ( \,P,I. I. Aft 

tat . 
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Table 6-2. Manufacturer's Code List (cont'd) 
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SECTION VII 
MANUAL CHANGES AND OPTIONS 



7-1, OPTIONS 

7-2* Options are standard modHleatlons performed 
on -hp- Instruments at the factory, No options for 
the Model 4200A are offered at the present time,. 

7-3, SPECIAL INSTRUMENTS 

7-4. "Specials" are standard -hp- Instruments that 
are modified according to customer specifications, 
A separate Insert shoo' is Included with the manual 
for special Instruments having electrical changes, 
Make the changes specified in addition to any other 
changes that are necessary, 

7-5, MANUAL CHANGES 

7-0. This manual applies directly to the Model 420OA 
with serials prefixed 1539.1, The following para- 
graphs explain how to adapt this manual to apply to 
later Instruments with higher serial prefix, or earlier 
Instruments with lower serial prefix. Technical cor- 
rections to this manual (If any) arc culled o.ratn and 
are listed on a separate "Manual Changes" sheet 
supplied with this manual, 

7-7, LATER INSTRUMENTS: If the serial prefix or 
your Model4200A is above 1530.1, refer to a separate 
"Manual Changes" sheet supplied with this manual, 
Locate the serial prefix of your Instrument and make 
the indicated changes. 

7-8. EARLIER INSTRUMENTS(BaekdatlngChanges): 
If the serial prefix of your Model 42G0A Is below 
1539.1, refer to Table 7-1 for the changes necessary 
to adapt this manual to your particular Instrument, 
Locate the serial prefix of your Instrument in this 
table and make the indicated changes, Note that In- 
strument-component values that differ from those in 
this manual, yet are not listed in this backdating 
changes, should be replaced using the part number 
given in this manual. 



Serial Prefix 
or Number 



001/002- 

711/712- and below 
845/840- and below 
1023/1024 and below 
1111.I/1U2J and below 
1133,1/1134.1 and below 
1214,1 and below 



Make Following Changes 



1, 2, 3, 5, 0, 7 

2, 3, 6, 0, 7 

3, 5, 0, 7 

4, 6, 7 

5, 0, 7 
«, 7 

7 



CHANCE 1 
Delete* C423 0100-1038 20pF 

CHANGE 2 

Delete: C7 0100-1303 0,1 j*F 

CR3, CR4 1910-0040 
RB 0084-2721 2700 OHM 



CHANGE 3 

Page . ' Figure 3-1 

Clm. the picture or Rear Panel as 
showi n Figure 7-1, 

Page 0-8, Table G-I 

Change A500 to 04200-7025, 

Page 0-0, Table 0-1 

Change Fl to 2110-0010, FUSE: 
CARTRIDGE SLO-DLO 0,1 A, 

Pago 0-10, Table u-J 
Change Wl to 8120-0078, 
Change 04200-1085 to 04200-1080. 
Change 7120-0402 lo "120-0145, 
Delete 7120-0495, 

Page 0-13, Table 0-2 

Change 8120-1348 to 8120-0078, 
Change 04200-1085 lo 04200-1000, 

Page 0-14, Table 0-2 

Change 04200-7053 to 04200-7025. 




Table 7-1, Manual Backdating Changes 



Figure 7-1 
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CHANGE 4 

Page 0-13, Tabic 6-2 

Change 04200-1080 to 04200-1005. 



Page 8-11/8-12, Figure 8-6 

Change 04200-7724 to 04200-7024. 
Change circuit of A400 as shown in partial 
schematic, Figure 7-2. 



CHANGE 5 

i 

Page 0-B, Table 6-1 , 

Change R45B to 00B3-8245, RtFXD COMP 
820k« b% 1/4W. 

Page 0-0, Table 6-1 

Change VC0I and V002 to 2140-0018. 
Change R601 to 0087-1541, RjFXD COMP 
150kH 10% I/2W, 

Page B-5, 8-0, Figure 8-3 

Change value of R601 to 150k«, 

Page 8-11, 8-12, Figure 8-6 
Change value ofR458 to 820kn, 



Figure 7-2 



CHANGE 0 

Page 6-2, Figure 0-1 
, Change 04260-1240 to 04260-1140. 
Change 5000-B505 to 5000-0703. 
Change 5000-8583 to 5000-0717. 
Change 5000-8573 to 5000-0718, 

Page 6-3, Table 6-1 
' Change 04200-7055 to 04260-7021. 
Change S101 to 04200-7021, 

Page 6-6, Table 6-1 

CSango 04200-7724 to 04260-7024. 
Delete: C424, 0160-0108. 

Page 6-7, Table 6-i 

Deletot CR422, 1001-0040, 
Delete: CH423, 1001-0040. 

Page 0-8, Table 6-1 

Delete: H450, 0084-2721. 

Page 6-0, Table 6-1 

Change Ml to 1120-0761. 

Page 6-10, Table 6-1 

Change 04200-7057 to 04260-7030. 
Add: 04200-1082: MET EH BRACKET, 

Page 6-13, Table 6-2 ' 

Change 04260-1240 to 04260-1140, 

Change 1120-0768 to 1120-0761, 

Add: 04260-1082: METER BRACKET, 

Page 0-14, Tattle 6-2 : 

Change 04260-7055 to 04260-7021, 
Change 04200-7724 to 04200-7024, 
Change 04260-7057 to 04260-7030. 
Change 3101-08Bi> to 3101-0206. 



Page 6-3, Table 6-1 

Change CR206 to 1001-0026 DIGPEiSILlCON 
200P1V 0.6 AMP. 

Page 0-13, Table 6-2 

Add: 1001-0026 DIODE [SILICON 200PIV 0.5 
AMP. 

Change Total Quantity of 1001- j028 to 1, 



CHANGE 7 

Brief Summary of A100 Range and Function 
Switch Ass'y. 

Refer to the table below for part numbers of 
A100 Range and Function Switch Ass'y and its 
two major components: Range mid Function 
and D/Q Scale Drum Ass'y, 



Serial 
Number 


P/N ol AIM 


P/N i)I »uti|te 
and Function 
switch 


P/N Of D/Q 
Sealo Drum 


1539,1 lilld 
above 


04200-70020 


042CO-70021 


04200-7057 


1214,1 end 
above 


04200-7055 


0-1206-7050 


04200-7057 


1134.1 and 
below 


04200-7021 


04200-7050 


04200-7030 



Table 7-2, part Number ofAlOO audits Components, 
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CERTIFICATION 

The Hewlett-Packard Company certifies that thin instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U,S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 



WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo- 1 
nents listed in the operating: manual, for the specified period. We 
will repair or 'replace products which prove to be defective during 1 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or Implied. We are 1 ,lot 
liable for consequential damages. . 1 

Service contracts or customer assistance, agreements are available 
for Hewlett-Packard products that require, maintenance and ire- > 
pair on-site. , / . » I 1 , 

For any assistance, contact your nearest Hewlett-Packard Salesj and 
Service Office. Addresses are provided at the back of this manual. 
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SECTION I 
GENERAL INFORMATION 



1-1. DESCRIPTION. 

1-2, The HP Model 4260A Universal Bridge (Figure 
1-1) makes fast, easy mcakurementeof resistance <R) , 
capacitance (C), Inductance (L), capacitor dissipation 
factor (D), or Inductance Wllty factor (Q). The In- 
strument includes five bridge circuits, selected by the 
FUNCTION switch, as well's as U» detector and 1 kHz 
oscillator necessary for dc and ac measurements. For 
measurements at frequencies other than I kHz, an 
external oscillator must be used. 

1-3, Front panel controls select the measurement 
function and range, with It, L, and C values displayed 
with four-digit resolution on an In-line, digital coun- 
ter, Q and D values arc displayed on a dial with a 
red hairline indicating the measured value. The auto- 
balance circuit and an easy-to-read muter reduce the 
time required for measuring low Q or high D compo- 
nents. Correct decimal point location is automatic 
and direction lights indicate which way the CRL con- 
trol should be rotated for the measurement. 

1-4. TERMINOLOGY. 

1-5, The definitions of the following terms apply as 
they are used throughout this manual, 

a. RESIDUAL (inductance or capacitance): distri- 
buted inductance or capacitance always present at 
UNKNOWN terminals. ' 

b. DISSIPATION FACTOR (D): loss factor for cap- 
acitors (equal to reciprocal of Q). , 

c. QUALITY FACTOR (Q); figure or merit for In- 
ductors (equal to reciprocal of D), 

d. Cs: represents equivalent circuit of capacitor 
In series with resistor. 1 

e. Cp: represents equivalent circuit of capacitor 
In parallel with resistor. 

f. Ls: represents equivalent circuit of inductor in 
series with resistor, \ 

\ 

g. Lp: represents equivalent clrcuitof Inductor in 
parallel with resistor. 



h. AUTO NULL: eliminates I)Q manual control; 
direction for null Is automatically Indicated for Cp 
and Ls measurements. 

1-6. INSTRUMENT IDENTIFICATION. 

1-7, Hewlett-Packard uses a two-section, eight-digit 
serial number (000-00000), The first three digits 
(serial prefix) identify a series of instruments; the ; 
last five digits identify a particular instrument in that/ 
series. If the serial prefix on the rear panel of your,' 
instrument does not agree with the serial prefix on 1 
the title page of this manual, there are difference^ 
between your Instrument and the one described f ti this 
manual which are explained in the insert sheet suj I 
piled with the manual. If the insert sheet is missing, 
the Information can be supplied by your nearest 
Hewlett-Packard Held office (addresses are listed jit 
the back of this manual). 

1-8. APPLICATIONS. 

1-0. The Model 42G0A makes quick, easy measure- 
ments of R, L, C, D, or Q characteristics of passive 
electronic components. R, L, and C measurements 
are made with 3- or 4-digit resolution. With exte rnal 
null voltmeter, accurate measurements are possible 
for mllllohmsor megohms. The instrument isrculltly 
portable (accessory carrying handle, HP 110r>7A,lcan 
be easily attached without screws). 



1-10. SPECIFICATIONS. 

l-ll. Table 1-1 lists all technical specifications for 
the Model >12G0A Universal Bridge. Figure 3-4 shows 
DQ range versus frequency characteristics. 

1-12. AUXILIARY EQUIPMENT REQUIRED. 

1-13. External dc null millivoltmeter (such as the 
HP Model 413A) is recommended for accurate R meas- 
urements below 100 ohms and alwve 10 kilohms. Ex- 
ternal generator (such as HP Model 200 CD) with 2 volt 
output and GOOohms output impedance is required for 
20 Hz to 20 kHz measurements, External timed null 
detector with 00 ilB gain and Input impedance greater 
than 10 kilohms or oscilloscope with I00,iV/em sen- 
sitivity Is recommended for the measurement with 
external generator. 
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Table t-l. Spcrltlentions 



CAPACITANCE MEASUREMENT 

CAPACITANCE 
Runue: I pF i» IDOO 1 1 F, in 7 ntnnes, 
Accuracy: , 
t f t Digit), rrom 1 >»F to 100 ,iF. 
t [2% f 1 Digit), rrom 1 |)F to 1 nF unci 

100 /iF to 1000 ;<F, 
Residual rajKiritanee ~- 2 pF. 

DISSIPATION FACTOR 
Ramie: 

t.OW (of sorb's C): 0.001 toO. 12. 

Illtjli I) - - - 1) fof parallel C): 0,05 to 20. 

Accuracy: Tor C > 100 pp. 

* % 



LOWD - 
HIGH D - 



-/D of Heading 
^ (10 D j£Readinj^4) %. 
- (10 of Reading * 2) % 
(C greater than 100 pF unci at 1 kHz; tin addi- 
tional error t ONE DIAL DIVISION Is re- 
quired tit frequencies other than 1 kHz. ) 

INDUCTANCE MEASUREMENT 

INDUCTANCE 
Range: I Ml to 1000 H, in 7 ranges. 
Accuracy; 

t(l '. t I DI ; >||), from I n. II to 100 II. 

► | 1)^10, from I oil to 1000 II, 
Residual Inductance - I /ill, 

QUALITY FACTOR 

Ratine; 1 

LOW O - - - Q (of series I.): 0,05 to 20. 

HIGH O - - - 0 (of parallel I.); « to, 1000. 
Accuracy: for L > 100 idl. 



LOWQ ► ( 



10 



, Q of Reading f 4) 

/ »o 
r/Q of Heading ^ ' 
HIGH Q -- t 2 ^5 „f Reading '7,. 
(L greater than 100 pit and at 1 kHz; an addi- 
tional error t ONE DIAL DIVISION Is re- 
quired at frequencies other than 1 kHz. ) 

RESISTANCE MEASUREMENT 

RESISTANCE 
Range; 10 iiiilllDhins to 10 megohms, In 7 canons. 
Accuracy: 1 

t»I'V- » I Digit), from 10 ohms to I megohm. 
i(2 i <■ I Digit), from 10 mllliohms to lOohms 

and I megohm to 10 megohms. 
Residual resistance - .< mllllohms. 
Resistance measurements at DC only. 

ELECTRONIC AUTO NULL 

Eliminates need f >r IX} adjustments lit parallel C 
and series I. measurements ttt 1 kHz. 

Accuracy (when I) ': I, Q ' I and CL measure- 
ments are made In 3 ami •! figures) equals i 
[normal operation condition t0, 5'*>], , 



AUTOMATIC NULL DIRECTION INDICATOR 

Direction of tin* C!iL control rotation required for 
the bridge null Is automatieally Indicated |iy Hie 
front |KineI Indicator lights. 



OSCILLATOR AND DETECTOR 

INTERNAL OSCILLATOR: I kHz t2'.', 100 mV 
rms t20 

INTERNAL DC SUPPLY: Less than -Iff volts at 
nominal AC line voltage, ( . 

INTIIHNAL DETECTOR: Tuned amplifier at I kHz; 
funetlons tiS a preamplifier for measurements 
with external generator, i 

EXTERNAL OSCILUTOR: 20 II/. to 20 kHz meas- 
urements of ca|Ktcitance r inductance, dissipation 
factor and quality factor are possible with 
external oscillator (range will In* a function of 
applied frequency). • 



> GENERAL 

DC WAS: 
Voltage : Up to 6V at A UTO. 

Up to 35 V at MANUAL. 
Current: Up to 10 mA. 



POWER SU PPLV: 1 15 ur 230 volts i Iff \ 48' 
Hz, appro*. 7 watts. 



66 



DIMENSIONS: 





WEIGHT: 

Net, II lbs. (5 kg). 
Shipping, 15 lbs, (6,8 kg). 

ACCESSORY SUPPLIED: 7 ftj power cable with 
1 NEMA plug., 

EQUIPMENT 5 A VAILARLK: 

18-pin printed circuit extender board 5000-2041 
I5-pln printed circuit extender tnurd 5060-00-19 
DC Null Voltmeter, HP Model -U3A 
20 Hz to 20 kHz Oscillator, H P Model 200CD 
Oscilloscope, HP Model H0A . 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This Miction of the manual contains informa- 
tion for unpacking, inspection, repackaging, storage, 
und installation Of tin; Model 42U0A. 

2-3. UNPACKING AND INSPECTION. 

2-4. If the shipping carton i.s damaged, tt.sk that tlit- 
currior's agent he present client lie Instrument is tin- 
packed. Inspect the instrument for damage (scratches, 
dents, broken knobs, etc.) , If the instrument is dam- 
aged or fails to meet specifications (Performance 
Check, Paragraph 5-0), notify the carrier and the 
nearest Hewlett-Packard field office (see list at back 
of this manual). Retain the shipping carton and the 
padding material for the carrier's inspection. The 
fleldoffice will arrange for the repair or replacement 
of your instrument without waiting for the claim against 
the carrier to im settled. 

2-5. STORAGE AND SHIPMENT. 

2-0. PACKAGING. To protect valuable electronic 
equipment during storage or shipment always use the 
best packaging methods available. Your 'Hewlett- 
Packard field office can pi ovide packing material such 
as that used for original ractory packaging. Contract 
packaging companies in many cities can provide de- 
pendable custom 1 packaging on short notice. Here are 
two recommended packaging methods; 

a. ItUBliEMZEI) IIAIIt. Cover painted surfacesor 
instrument with protective wrapping paper. Pack in- 
strument securely in strong corrugated container (350 
lb/sq in. bursting test) with 2-lneh rubberized hair 
pads placed along all surfaces or the Instrument. In- 
sert fillers betweeh pads and container to ensure a 
snug fit. Mark the box "Delicate Instrument" and seal 
with strong tape or metal bands. 

b. EXCELSION. Cover painted surfacesor instru- 
ment with protective wrapping paper. Pack instrument 
in strong corrugated container 1350 lb/sq In. bursting 
test) with a layer of excelsior about (> Inches thick 
packed firmly against all surfaces of the Instrument. 
Mark the Itox "Delicate Instrument" and seal with 
strong tape or metal bands. 

2-7. ENVIRONMENT. Temperature during storage 
and shipment should be limited as follows: 

a. Minimum temperature -40,'C (-40" F). 

b. Maximum temperature ►75°C (> 1157*1'). 

2-8. The Model 4 260 A i.s equipped with plastic feet 
and tilt stand for bench operation as shipped from the 
factory. When the Instrument is to be rack mounted, 
a combining case (Paragraph 2-9) or adapter frame 
(Paragraph 2- 10) is required. These items are avail- 



able through your Hewlett-Packard Sates/Service 
oil ice. These two methods for rack mounting are 
outlined in the following paragraphs: 

2-0. COM DINING CASE. The combining case (HP 
I052A) shown In Figure 2-2 is a modular unit which 
accepts suit-module units such as the 1/2 module, 
Model 42HOA. The combining case can lie used as a 
bench instrument or it can be rack mounted. A rack 
mounting kit (HP No. ' 50110-0770) is supplied with the 
instrument. When only halt the citse is used, a blank 
filter panel (HP No. 50GO-O7O4) Is available to enclose 
the unused half. , 

:>-10, ADAPTER Fit A ME. The adapter frame (HP 
No. 50(10-0707) in Figure 2-1 is a rack frame that 
accepts any combination or sub- module units; it can 
only be rack mounted. Install instruments in the 
adapter frame as follows: 

a. Place adapter frame on edge of bench and stack 
sub-module units (steps I and 2) in frame. • Place 
spacer clump between units (step 3). 

it. Insert two end spacer clamps (step 4) and push 
units into frame. 

c. Insert screws on either side of framo'lstep 5) 
and tighten until units are tight in frame. j 

i). The complete assembly Is now ready tor rack 
mounting. Hi, 
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'Figure 2-1. Adapter Frame 
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Figure 2-2 




Figure 2-2, Combining Case 
2-2 I 
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2-11. OPERATION FROM IIS OR 230 VOLTS. 

2-12. The Modal 42G0A can be operated from either 
115- or 230-volt (t 107) 50 to UO Hz power lines. A 
slide switch or. 'he rear panel permits quick conver- 
sion for oporati in from either voltage. Insert a nar- 
row blade screwdriver in the switch slot and slide the 
switch to expose "115" marking for 115-vol*. operation 
or"230" marking for 230-volt operation. The Instru- 
ments are supplied with a 0. 1 ampere fuse for either 
115- or 230-volt ope ration. 

CAUTION 

Do not change the 115/230 switch setting 
i during operation. 



Section II 
Paragraphs 2-1 1 to 2-14 

2-13. 3-CONDUCTOR POWER CABLE. 

2- 14. The Model 4260A Is equipped with detachable 

3- wlre power' cable. Proceed us follows for Instal- 
lation: 

a. Connect flat plug (3-conductor female connector) 
to AC line jack at rear of Instrument. 

b. Connect plug (2-blade male with round grounding 
pin) to 3 -wire (grounded) power outlet. Exposed por- 
ttonsof instrument are grounded through the round pin 
on the plug for safety; when only the 2-blade outlet Is 
available, use connector adapter (HP Stock No. 1251- 
0048), then connect short wire from side of adapter 
to ground. 



■ \ 
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SECTION 111 
OPERATION 



8-1.. INTRODUCTION. 

3-2, This section outlines operation of the Universal 
flridge. An operating procedure is given for each 
measurement function. All front and rear controls, 
connectors, ard indicators are briefly explained in 
Figure 3-1. 

3-3, TURN-ON PROCEDURE. 

3-4. Hefore apply inn power to the Instrument, set 
controls as follows: 

V 

a. hot FUNCTION control for typeol measurement 
to he made and KANGF. switch near mid-range. 

I). Set SENSITIVITY control near lull rountercloik- 
wise to reduce meter sensitivity, 



c. Set CRL control to 11)30. 



il. 'Set red VFRNIKK IK) knob full counterclockwise 
to CAL. 

c. Set rear-panel 1 15, 230 volt switch to expose 
numhers which correspond to the liim voltage used. 

r. Set rear-panel OSCILLATOR switch to INT I KC. 
Three rear shorting straps should he in place (see 
Paragraph 3-12 lor special measurements). 

g, It meti'r pointer is mit mechanically centered, 
center as follows: 

(1) Turn instrument oil. Wait 30 seconds lor all 
capacitors to discharge! 

ii 

(2) Remove two screws which hold top cover to 
rear panel and slide rover toward rear, 

(3) Locate the black zeroad|ust screw at toprenter 
of meter. Rotate screw clockwise until meter 
pointer is to left of zero and begin moving riuht 
toward zero, 

(•!) Continue to rotate screw clockwise; siop when 
pointer Is on zero, ft the pointer overshoots 
zero, repeat steps (3) and (4). 

(5) When pointer is exactly on zero, rotate screw 
approximately 1!"> degrees counterclockwise. 
This is enough to freethe adjustment screw from 
the meter suspension. If pointer moves during 
the step, repeat steps (4) and (!>). 

h. Apply power to instrument by connecting ac power 
cord and setting LINK switch to ON, One of the deci- 
mal point lights in the CltL counter will tit; lit to indi- 
cate power is applied to the instrument. Allow 30 
seconds for the instrument to stabilize. The4!i«iOA is 
now ready to use. The following paragraphs outline 
procedures for standard, It, L, and C measurements. 



3-5. USE OF THE DQ VERNIER. 

3-0. The DQ VKRNIER control provides tlneeiectrl- 
cal adjusting during 1) or Q measurements. The DO 
dial setting does not change as the 00 V FUN IF It is 
changed. For any setting of the DO VP.llKIF.lt, DO 
dial accuracy is maintained as outlined in Specifica- 
tions. The DO vernier is useful for large D or small 
0 measurements, Usmg the DO vernier lor a bridge 
null prevents false nulls caused by lack of resolution 
with the DO control. DO VFItNIFH ranges are: 

0 (CAL) to O.fiOl In LOW D range 

0 (CAL to 0.016 (of 1/D) In HIGH D range 

0 (CAL) to 0,016 In LOW Q range 

0 (CAL) to 0.001 (of 1/Q) In HIGH Q range; 

I 

3-7. DC RESISTANCE MEASUREMENTS. 

3-B, POWKR CONSIDERATIONS. = " ; 

3-1). Power applied to the unknown resistor will vtiry 
depending upowthe unknown value, the RANG I ! switch 
position, and the Cltli control setting. Maximum 
open cim<;t voltage across the UNKNOWN terminals 
is 40 Vtlc. Short-circuit current throue.h the UN- 
KNOWN terminals is 25 mlltiampcrc.s maximum. 
Voltage across the unknown resistor can be measured 
with a high input impedance Voltmeter such as the HP 
4I0C, 4 1 2 A, or 4 I3A (see Paragraph 3-15). Current 
through the unknown resistor can he nieasurttf with a 
clip-on mltliamnieter.suchas the HP42HD (see Para- 
graph 3- 15). i 

3-10, MKASURFMFNTS, 

3-11, Resistance values between 100 ohms and 10 
kilohms can be measured i(uicklywilh I',' accuracy by 
using only Iroht-panel controls. For measurements 
of values between 10 mklllol}ms and 100 ohms or be- 
tween 10 'kilohms and 10 megohms, an external null 
meter such as the HP413A is desirable lor better 
sensitivity during the measurements. These two types 
of measurements are outlined as separate procedures 
in the following paragraphs. 

3-12. 100 OHM to 10 K OHM MKASURKMKNTS, 

a. Perform the turn-on procedure outlined in Para- 
graph 3-3, 

i 

b. Set FUNCTION switch to R position. 

\ c. Connect the resistor to he measured to the UN- 
KNOWN terminals. 

d. Set RANGKswltehfor meter indication nettr cen- 
ter and increase meter sensitivity by rotating SKNSI- 
TIVITV control clockwise. If meter indication is right 
of center, turn CRL control ccw. If left, turn CRL, 
control cw. Adjust CRL control (or meter center indi- 
cation while increasing SKNSITIVITV control to maxi- 
mum sensitivity (full cw). 

i 

3-1 
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FRONT PANEL 

1. I.JtiK Switch: applies iic line voltage to Instrument. 

2. SKN'Sl'ITVITYr controls muter Hetmlllv Ity: c« lor max. 

3. ItANOF. switch: selects measurement range. Mcch- 
iinlctilly controls equivalent el rcnlt and urdtsdlsplnycd 
Id window below meter and also pointer for in) din). 

4. FUNCTION switch: selects ty|>e of measurement. 
Mucltnnieiilty controls units value displayed In window 

: below meter, Changes decimal point placomenl In nu- 
merical display,' 

5. Null Motor; Indicates mill lit renter scale, For It 
measurements, meter deficits elilier left or tight. 
For C or I. measurements meter deflects right only 
until nulled, 

6. UNKNOWN terminals: connect component to lie meas- 
ured between these two binding ptviits. Conned directly 

'<oru.se very short lends. See"WAltNIN(V'lu paragraph 
3-23d. 

7. CIU. control; adjusts Indite Imlanee for meter null 
during measurements. Mechanically connected to nu- 

, merleal i-cuntcr which indicates It, I,, or C measured 
value. Direction lights Just above control indicate ro- 
tation direction for mill on meter (for C|> AUTO or I M 
AUTO functions only). 

8. Decimal Point Llghtis; one of three lights (selected by 
FUNCTION tim! ItANOK switch positions) indicates cor- 
rect decimal point, Light on Indicates ac line voltage 
is applied to the Instrument, 

9. Numerical Counurr 'displays value of It, I., or C, 
Mechanically driven by OKI, control. Itango is from 
ntlili) to lo:i(l. 

ID, DO Control: outer black knob rotates DO dial for Dor 
0 measurements. Iteil center knoh is a vernier; does 
i not rotate dial. IK) scale is eallhrated with vernier 
lull counterclockwise. 



11. IX), Din): Indicates Dissipation Factor (D) or (Juulity 
Factor ((,'). Mechanically rotated by IX) control. Dial 
scales -ire; LOW D; ,1)01 to . I!i( 11101) D, .1)5 to GO, 
LOW t): 1)2 to l!0 t UK. II l)>. h to 1 1)00. 

. ■ . ' , ' J 

REAR PANEL 1 

I. AC LINK Connector: connects to tl.it plug on power 
cable, j '' 

?! LIN K Voltage ,v Itch: permits operation from either 
tir> Vac or 2i«l Vie. 

3. LINK lose: o. | ampere provides ovi>rlond protection. 

4. OSCILLATOR IN T-KXTswllch: selects Internal oscil- 
lator or external oscillator ami controls error signal 
amplifier frequency resjionse. For INT setting, error 
signal amplifier Is tuned to t kll/.;for LXT, amplifier 
response Is flat between ill) II/. ami Ii« kH/„ 

5. Lxternal Oscillator Terminals: connect external os- 
cillator to these terminals, > 

6. DKTKCTOIt Output Terminals; error signal amplifier 
output supplied to external tuned amplifier or oscillo- 
scope. 

7. DC) KKSISTOlt Cs l.p Terminals; connect vartahle r»- 
slstor for special low frequency D (t:s function) or Q 
(l.p function) measurements. Terminals normally con- 
nccleit together Willi shorting strap. 

8. DC) KKKISTOK Cp Ls/ WAS CAPACITOIt Terminals: 
Connect variable resistor for special low frequency D 
(Cp function) or 0 (Ls function) measurements'. For 
C or I. measurements ulthdeblas, connect acapacttor. 
'I'erminals normally connected together with shorting 
strap, 

9. IHAS UATTFttV Terminals: connect battery (t! Vde 
max) for C or L measurements with dc bias. Termi- 
nals normally shorted together with shorting strap. 



Figure 3-1. Front and Hear Panel Controls, Indicators and Connectors 
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o, Read measured resistance value on CRL counter, 
(Observe decimal point location and units displayed 
in window below meter, ) 

1 , Note 

'For maximum 1 resolution, final CRL coun- 
ter display should he greater than 0100, 

3-13. MILLIOH MS AND MEGOHMS MEASUREMENTS. 
Formoasurcmcr.,:<b< '•• ?en lOmilliohms atullOOolmis 
or hetween 10 kilphtnA and 10 megohms, a sensitive 
dc null voltmeter such as the HP 4 13 A should Lo used, 
RefertoParagraph3-I5 for voltage and current meas- 
urements for the unknown R. Connect the null volt- 
meterand m:ike resistance measurements as follows: 

a. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loopp, 

b. Perform the turn-on procedure outlined in Para- 
graph 3-3. 

c. Connect thr, voltmeter input ground or low term- 
inal to the rear-panel detector ground terminal on the 
Universal Rridgo. Connect UNKNOWN LOW terminal 
to the other Voltmeter input terminal. 

d. Set FUNCTION switch to R. 

e. Connect the resistor to he measured to the UN- 
KNOWN terminals. ! 

I 

f. Set RANGE switch for meter indication near lh<> 
center and increase meter sensitivity by rotating 
SENSITIVITY control clockwise. If meter indication 
is right of center, turn CRL control ccw. If left, turn 
CRL control cw. Adjust CRL control for meter cen- 
ter indication while increasing SENSITIVITY control 
to maximum sensitivity (full cw). 

g. Read measured resistance value on CRL coun- 
ter, (Observe decimal point location and units dis- 
played in window below meter. ) 

CAUTION FOR LOW RESISTANCE 
MEASUREMENTS 

For best connection to the bridge, leads 
should be inserted into the binding posts, 
and the binding i>osts shoulu be screwed 
tightly to reduce contact resistance. Short 
heavy leads can be used. Lead resistance 
should be measured with the free ends con- 
nected together. Subtract the lead resis- 
tance from the bridge reading. 

3-14. The fastest procedure for R measurements Is 
as follows: 

a. Set FUNCTION switch to R position. 

b. Connect the resistor tothe UNKNOWN terminals. 

c. Turn CRL control cw to 1030. 

d. Increase SENSITIVITY for deflection (right or 
left) on the null meter. 

f 



e. Rotate the RANGE switch until the meter pointer 
passes the null. If meter deflection is right, perform 
step f. If meter deflection is left, turn RANGE switch 
one step cw. Adjust SENSITIVITY control for right 
deflection. 

i 

f. Turn CRL control ccw to obtain a null on the 
meter; sot SENSITIVITY control full cw, adjust for 
the null with CRL control. 

g. Read the final resistance on CRL counter along 
with the units display. 

3-15. VOLTAGE AND CURRENT FOR UNKNOWN R. 
When voltage and current values for the unknown are 
to be measured, a tic voltmeter puch as the HP 4 13 A 
should be used with a current meter such as the IIP 
42BH clip-on milliammeter. Make voltage and cur- 
rent measurements as follows: 

a. Make the resistance measurements as outlined 
in Paragraph 3-12 or 3-13 and leave the Model 42f>0A 
set up fcr the null. 

b. Remove the shorting strap on the voltmeter rear 
panel ground terminals to avoid ground loops. 

c. Connect the voltmeter input ground or low ter- 
minal to the rear-panel detector ground terminal on 
the Universal,^ Bridge. Connect the UNKNOWN high 
terminal to the other voltmeter input terminal. 

d. Read voltage across the unknown R on the volt- 
meter, 

e. For current through the unknown R, clip the 
milliammeter probe to one of the unknown leads and 
read unknown current. 

3-16. CAPACITANCE MEASUREMENTS. 

3-17. INTRODUCTION. 

3-18. Capacitance measurements are normally made 
at a frequency of I kHz from the Internal oscillator. 
For C measurements at frequencies between 20 R/. 
and 20 kHz, an external oscillator can be connected, 
as outlined In Paragraph 3-42, Special Measurements. 
Direction lights indicate the correct rotation direc- 
tion for Cp AUTO measurements. The measured C 
value is displayed on the CRL counter with correct 
decimal point location, units and equivalent circuit 
also displayed. Dissipation factor (D) can be meas- 
ured after the brfdje Is balanced for the capacitance 
measurement. The measured D value is displayed on 
, the DQ dial, , , 

3-10. RESIDUAL CAPACITANCE. 

3-20. The residual capacitance of the UNKNOWN 
terminals can be measured with nothing connected to 
these terminals. Its value is typically 2 pf or less. 
When small capacitance measurements are made, this 
residual capacitance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual capacitance measurement 
should Include lira lead capacitance. Errors caused by 
residual and kv.l capacitances are listed inTuble 3-1. 
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Table 3-1. Correction Terms for Residual Lend Errors 



Men so red 
Quantity 


Series Resistance 
R o 


L 

o 


c 

0 


C s 


No error 






D of Cs 


-2*fR C 

0 X 


-4»*f'L C D 

o x x 


> D x (I > D x>V C x 


Cp 


,4„m o c; d x 




■ C o 


D of Cp 


:2»fR 0 c x (ui4) 




* D x V C x 


ft 




No error 


No error 


Ls 


No error i 


" L o 




Q of Ls 




, -fe Q x 

X 


X 


Lp 


ft 

0 




.4^ ( 'c o l; 


Q of Lp 






^ VC oV J * 


| 

where f is frequency 

C x is unknown capacitance 
D x is unknown D . 

L x is unknown inductance , 
Q x is unknown Q 



3-21. Cs AND Cp MEASUREMENT DIFFERENCES, 

3-22, The measured value of capacitance depends on 
whether u series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series capacitance (Cs) circuit and a parallel capaci- 
tance (Cp) circuit is as follows: Cs = (1 » D») Cp, 
where D is the measured D value. The .inference 
between Cs and Cp is large when D is greater than 
0. 1 but Cs is within 1% of Cp if D is 0. t or less. 

3-23. | MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined In Para- 
graph 3-3, ,f 

b. Check to insure that the3DQ RESISTOR and BIAS 
terminal patrsonthe rear panel are shorted withthelr 
respective shorting .straps. 

> c. Rotate the SENSITIVITY control full ccw. 
d. Set FUNCTION switch to Cp AUTO position, 
i "WARNING' 1 -,Dlsch».rge capacitor to be tested 
before connecting to UNKNOWN terminals. 

, e. Connect the capacitor to be measured to the UN- 
KNOWN terminals. "WARNINC'-Dlscharge capacitor 
ti) be tested before connecting to UNKNOWN terminals, 
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f. IT the right direction indicator Is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSITIVITY control clockwise to give near roll scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator remains lit, turn RANGE switch ccw 
until left direction indicator lights. Adjust CRL con- 
trol for meter null and rotate SENSITIVITY control, 
cw as null Is approached. 

h. When null (bridge balance) is achieved below 
0100 on the CRL indicator, set RANGE switch to the 
next position cw and rotate CRLcontrol for null indi- 
cation. (This is possible for all measurements above 
100 pf, ) Capacitance Is indicated on the CRL counter, ■' 

i. To measure D for the unknown capacitor, set 
FUNCTION switch to Cp HIGH D position. 

j. Adjust DQ control for minimum meter indication, 
(The CRL control can be adjusted slightly for best 
null.) 

k. When a null indication is impossible in the Cp 
HIGH D position, set FUNCTION switch toCs LOW D. 
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Adjust DQ control for minimum motor indication. The 
D of the unknown capacitor Is read from the 1) scale 
indicated by the red pointer in tiio DQ window. 

3-24, The fastest procedure for C measurements is 
as follows : 

i. Set FUNCTION switch to Cp AUTO position. 
I . Connect capacitor to unknown terminals, 

c*j Turn the CRL control cw to 1030. 

i i 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of right one and vice versa. ) If yon cannot 
obtain a crossover, see stop e note, 

e. If left indicator lights, adjust SENSITIVITY con- 
trol for a right deflection of the null meter pointer, 
If the right indicator lights, turn RANGE switch one 
step ccw and adjust SENSITIVITY control for a right 
deflection or the null meter pointer. Note: if the 
right indicator stays lit regardless of the RANGE 
switch position, the unknown value of the capacitor 
must be beyond the highest range or the bridge t > 
1000 /; f). if the left indicator stays lit regardless of 
in* RANG I: switch position, the unknown value of the 
capacitor must be Iwlow 1 000 pF, 

f. Rotate the CR1, control ccw until a crossover of 
the indicator lights is obtained. 

g. Set SENSITIVITY full cw and adjust for null with 
CRL control. 

h. Read final capacitor value on the CRL counter 
and units display. 

3-25. VOLTAGE ACROSS UNKNOWN C„ 

3-20. When voltage across the unknown C is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400H, or 400L should be used. The procedure 
is us follows; 

a. Make the capacitance measurement as outlined' 
in Paragraph 3-23, and leave the instrument set up at 
null. 

b. Isolate the Voltmeter from power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected rrom ground. 

i 

c. Connect the Voltmeter input ground terminal to 
the 42C0A rear |wnel detector ground terminal. 1 

d. Connect the other voltmeter input terminal to the 
4260A UNKNOWN terminal (not the LOW terminal). 
Read the voltage across the unknown C on the voltmeter: 

3-27. influence of d in cp auto 
measurement: 

3-28., The accuracy that is specified for Cp AUTO 
measurement is obtained when I) is less than 1. When 
D is greater than I, accuracy of Cp AUTO measure- 



ment is reduced due to the reactance of the variable 
resistance ofreuit of the AUTO null, Typical data is 
shown in Figure 3-2, 
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Figure 3-2, Capacitance and Inductance 
Errors in AUTO vs I) It- Q 



3-29. INDUCTANCE MEASUREMENTS, 

3-30. INTRODUCTION. ' ! 

3-31. Inductance measurements are ih Anally made 
at frequency of 1 kHz from Die internal oscillator. For 
L measurements at frequencies between 2011/. and 20 
kHz, an external oscillator can be connected, as out- 
lined in Paragraph 3-42, Special Measurements, Di- 
rection lights indicate the correct rotation direction 
Tor Ls AUTO measurements. The measured 1. value 
is displayed on the CRL counter with correct decimal 
point location, units, ami equivalent circuit also dis- 
played. Quality factor (Q) can be measured after the 
bridge is balanced for the inductance measurement. 
The measured Q value is displayed on the DC) dial, 

l 

3-32, RESIDUAL INDUCTANCE. 



3-33. Residual inductance of the UNKNOWN terminals 
can be measured with heavy short wire connected to 
these terminals. Its value Is typically I /ill or less. 
When smalt inductance measurements are made, this 
residual inductance should be subtracted from the 
measured value. If external leads are used to connect 
the unknown, the residual inductance measurement 
should include the lead inductance. Emirs caused by 
residual and lead inductances are listed in Table 3-1. 

3-34. Ls AND Lp MEASUREMENT DIFFERENCES. 

3-35. The measured value of Inductance depends on 
whether a series or parallel equivalent circuit is used 
for the measurement. The relationship between a 
series inductance (Ls) circuit and a parallel inductance 
(Lp) circuit is as follows; 
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Lsc __J.__ L p, 

where 0 is the measured Q value. The difference be- 
tween Ls und Lp Is large when Q Is smaller than 10, 
but Ls is within \% of Lp U Q ts 10 or greater. 

3-36, ; MEASUREMENT PROCEDURE. 

a. Perform the turn-on procedure outlined tn Para- 
graph 3-3. 

b. Chocc to insure that the 3 DQ RESISTOR and 
BIAS tcrmimd p»!rs on the rear panel are shorted with 
their respective shorting straps. 

c. Rotate the SENSITIVITY control full ccw. 

d. Sot FUNCTION switch to Ls AUTO position. 

e. Connect the inductor to he measured to the UN- 
KNOWN terminals. 

f. If the right direction indicator is lit, rotate CRL 
control clockwise. If the left direction indicator is 
lit, rotate CRL control counterclockwise. Rotate 
SENSlTIVITYcontrol clockwise to give near full scale 
meter deflection. 

g. If the CRL control is fully cw and the right di- 
rection indicator regains lit, turn RANGE switch cw 
until left direction indicator light j. Adjust CRL con- 
trol ror meter null and rotate SENSITIVITY control 
cw as null is approached. 

h. When null (bridge balance) Is achieved below 
0100 on the CRL counter, set RANGE switch to next 
position ccw and rotate CRL control for null indica- 
tion. (This is possible for all measurements above 
100 ft H.) Inductance value is indicated on the CRL 
counter, 

t. To measure Q for the unknown inductor, set the 
FUNCTION switch to Ls LOW Q position. 

). Adjust DQ control for minimum meter indica- 
tion. (The CRL control can be adjusted slightly Tor 
best null.) 

> 

k. When u null indication is Impossible in the Ls 
LOWQ position, set FUNCTION switch to Lp HIGHQ. ' 
Adjust DQ control for minimum meter indication. 
The Q of the unknown indicator is read from the Q 
scale indicated by the red pointer in the DQ window. 

3-37. The fastest procedure for L measurements is 
as follows: 

a, Set FUNCTION switch to Ls AUTO position. 

b, Connect inductor to unknown terminals, 

■ 

c. Turn CRL control cw to 1030, 

d. Rotate RANGE switch until a crossover point of 
the indicator lights is obtained. (Left indicator lights 
instead of r»ght one and vice versa. ) If you cannot 
obtain a crossover, see step e note. 



e. If the left indicator lights, adjust SENSITIVITY 
control for right deflection of the null meter pointer. 
If the right indicator lights, turn RANGE switch one 
step cw and adjust SENSITIVITYcontrol for right de- 
flection of the null meter pointer. Note: if the right 
indicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be beyond the 
highest range of the bridge (> 1000 II). If the left In- 
dicator stays lit regardless of the RANGE position, 
the unknown value of the inductor must be below 1000 
microhenries, 

f, Rotate CRL control ccw until a crossover of the 
indicator lights Ls obtained, 

g. Set SENSITIVITY full cw and adjust for null with 
the CRL control. 

h, Read final Inductor value on the CRL counter and 
units display, 

3-38. VOLTAGE ACROSS UNKNOWN L. 

3-30, When voltage across the unknown L is to be 
measured, a vacuum tube voltmeter such as an HP 
400D, 400II, or 400L should be used along with a 
eapacltlve voltage divider (IIP 1104IA). The proce- 
dure is as follows: 

a. Make the inductance measurement as outlined 
in Paragraph 3-36, and leave the instrument set up at 
null. 

b. Lsolate the Voltmeter Trout power line ground by 
using a two-prong power cord adapter and leaving the 
adapter pigtail lead disconnected from groutul. 

c. Connect the Voltmeter divider ground lead to the 
42C0A rear panel detector ground terminal. 

d. Connect the Voltmeter divider probe to the UN- 
KNOWN terminal (not the LOW terminal). Rend >te 
voltage across the unknown L on the Voltmeter. 

3-40. INFLUENCE OF Q IN Ls AUTO 
MEASUREMENT. 

3-41. The accuracy specified for Ls AUTO measure- 
ment is obtained when Q ts more than I. When Q Is 
smaller than 1, accuracy of the Ls AUTO measure- 
ment is reduced due to the reactance or the variable 
resistance circuit of the AUTO NULL. Typical data 
is shown in Figure 3-2. 

3-42. 5PECIAL MEASUREMENTS. 

3-43. 20 Hz TO 2 0 kHz MEASUREMENTS. 

I " - - ■ 

3-44. Since the 42C0A Internal oscillator frequency is 
fLxed ot 1 kHz, an external generator must be con- 
nected for measurements at frequencies between 20 
Hz and 20 kHz. For such measurements, an audio 
oscillator with 600 ohms output impedance (Hp 208A, 
204B, or 200CD) and a voltmeter (HP 430D or 400E, 
•ifMRL) are recommended, 

3-45. If the presenccof a non-linear unknown causes 
appreciable distortion in the 42C0A detector, the best 
null Indication may not give the correct value for the 
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mot iurcd unknown. Also, If elcctromagneticor static 
induction from the acllne or otlior source affects the 
unknown, a satisfactory null indication will bedtfficult, 
In these cises,a tuned null detector or selective amp- 
lifier with 00 dB y;aln and input Impedance above 10K 
oh ms Is r oco m mended , 

Note 

The electronic auto null circuit and direction 
Indicator lights do not operate for measure- 
ment* with an external oscillator, 

3-46. OPERATION WITH EXTERNAL GENERATOR. , 
CAUTION 

DO NOT APPLY MORE THAN 2 VOLTS RMS 
AT THE EXT, OSCILLATOR TERMINALS, 

3-47, For impedance measurements at frequencies 
other than 1 kHz (between 20 Hz and 20 kHz), con- 
nect the external oscillator and associated equipment 
as shown in Figure 3-3 and proceed. 

a. Check to insure that the DQ RESISTOR Cs Lp 
andCp Ls terminals and BIAS terminals on the instru- 
ment rear panel are shorted by their shoring straps. 

b. Set external oscillator output voltage to mini- 
mum and connect to EXT, OSCILLATOR terminals 
(see Figure 3-3). 

c. For the most accurate and sensitive measure- 
ments, a tuned null detector such as the HP 302A is 
recommended. However, an oscilloscope with 100 
microvolt/cm such as the HP I80C with 1806A/1821A 
plug-In can he used. , Connect the 4260A UNKNOWN 
LOW terminal to the hull detector high Input terminal. 
Connect the detector low or ground terminal to the 
4260A rear-panel detector ground terminal. 
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Note 



Bridge null can be obtained using a tuned 
null detector with less than 00 dB gain con- 
nected to the DETECTOR terminals, (The 
DETECTOR terminals are connected to the 
output of the Internal pre-ampllfier,) For 
most accurate and sensitive measurements, 
the method shown In Figure 3-3 is 
recommended, 

d. Set the 4260A INT- EXT OSCILLATOR switch to 
EXT, 

e. Set the FUNCTION switcii to Cs LOW D or Cp 
HIGH Dfor capacitance measurements, or to LsLOW 
Q or Lp HIGH Q for inductance measurements, 

f. Connect the unknown component to the UNKNOWN 
terminals, 

g. Adjust the SENSITIVITY control for near full 
scale deflection and set RANGE switch Tor minimum 
on meter. 

h. Adjust CRLand DQ controls for minimum meter 
indication, SENSITIVITY control can be adjusted cw 
as bridge balance is approached, 

i 

I. Read capacitance or inductance or the unknown 
on the CRL counter. Correct decimal point, units, 
and equivalent circuit are also displayed. The I) or Q 
of the unknown is computed as iollows: 

For LOW D (D of series C): l) f - ML where l) f is 

1 I kHz 

the D value at applied frequency ( (kHz), I),, is the t) 
reading on the D scale, 

For HIGH D (!) of parallel C): I) f = l> r ( , 
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Figure 3-3. Operation with External Generator 
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For LOW Q (Q or series 10: Q f Q r -^j-- 

whero Q f is the Q value at applied frequency f (kit*) 
and Q r is the 0 reading on the Q scale. 

For HIGH Q (Q of parallel L): Q, - Q ( . -IM*. , 



3— IB, INFLUENCE OF It MS II) UAL AND LHAD 
IMPEDANCES. 

f i — to. At frequencies above 1 kHz., errors resuming 
from residual bridge Impedances and lead Impedances 
heroine significant. Table 3-1 lists the correction 
terms lor these errors. 

3-50, I) AND Q MEASUREMENTS, 

3-5 L GENERAL. Measured |> or Q values are a 
functionof the I rei|itericy applied during measurement. 
Figure 3-4 Illustrates the possible values of D or Q 
for minimum error at various ireqimneles, D or 0 
values which full In the overlap area of Finure 3-1 
can be measured with the FUNCTION switch set for 
any D ok 0 measurement except AUTO, However, 
below 1)50 H/. there is a group ol I) orQ values (shaded 
area of Figure 3-1) which can be measured by adding 
an external IX) resistor, This DO resistor addition 
is outlined In the following paragraph. 

3-52/ EXTENDING TUB I) AND O RANGES. An ex- 
ternal resistor added at the instrtoiient rear-panel DQ 
RESISTOR terminals wilt extend the I) and 0 ranges. 
To avoid error, Cp HIGH D ami Ls LOW Q should nut 
he extended b"lo\\ U value of 0, I at the lrei|iiency of 
measurement. Thr IK} resistor should be added as 
follows: 




?0 SO 200 600 2 a zo w 
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] 
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Figure 3-4. DQ Range vs Frequency 
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a. For Cs LOW D or Lp HIGH Q measurements, 
remove the shorting strap from the rear-panel DQ 
RESISTOR Cs Lp terminals. 

b. The external resistor should he selected us 
follows: 

1) maxlmuin current: (i mlllliimperes, resistance 
range: 0 to 300K ohm.-'. 

2) use a metal film or carbon film resistor, 

Note 

, The resistance of the external resistor used 
can be measured with the 42H0A alter the I) 
or Q measurement Is completed. 

c. Connect the external resistor to the IK) resistor 
terminals from which the shorting strap was removed 
in step a, 

d. With the external DQ resistor and oscillator eon- 
neeted> balance the bridge with the RANGE switch, , 
CRL, and DQ controls. Read the value of the 
unknown from the CRL counter and decimal point, 
units, and equivalent circuit as displayed. 

3-53, The I) or Q or the unknown is given us follows; 
for LOW D (D of Cs), I). (L25HR > I) r ) f where D, Is 
the |)j value tit applied trequenry f (kil/.); IK. Is the D 
reading on the I) scale; and It is the external resistor 
value in K ohms. For HIGH D (I) uf Cp), 



1 <I.25i> It . [- )[ 
iff 

For LOW Q (Q o| Ls), Q. (I. 25t> It Q r ) I; where 
Qf is the Q value at applied frequency f (kH*); Q r is 
the Q reading on the Q scale; and It is the external 
resistor value in K ohms. For HIGH Q (Q of Lp), 

■■ ., _ 1 

' '\ " (1. 251! R ► t J )f 

3-.VL C MEASUREMENTS WITH DC BIAS, 

3-55, GENERAL. A dc bias voltage (li vdc maximum) 
can be applied to capacitors such as electrolytic types 
timing the C measurement, Flgure3-5 schematically 
illustrates the dc bias application. Operating proce- 
dure for de-blased measurements is described Ixdow 
and plctorially shown in Figure 3-5. Thei following 
equipment will be required: 

1. 15 Vdc battery or dry ceil, , 

2. electrolytic capacitor (aluminum or tantalum) des- 
ignated Cy) 6 Vdcw, more than 100 j( F at 1 kHz 
or more flan (100 klt/.A) m F, 

3, dc voltmeter, VTVM not required, 

4, electrolytic capacitor (aluminum or tantalum) des- 
ignated (C L ) 6 Vdcw, more than (20t>£ ) ft; for 
less than 1'7 error measurements. D x is tlie D 
value of the unknown. 
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With the FUNCTION switch set to Cp HIGH D,the ca- 
pacitance of ^required depends upon the unknown I) 
and desired accuracy. The or ♦■or Introduced byC^ Is: 

■ C t . 

measured C - C x ( I - f)* ) and 
c t 

measured D - I) ( I » I)' ) , 

where Ct - 0.2 ,iF and C s i»r l> x ls the correct C or I) 
value of the unknown. ' 

3-r>r>. PHOCBOtJiti:. 

a. Connect the measurement setup as shown iuFig- 
ure 3-5. All Instrument rahlnets oxeept >l2ti0A mast 
he isolntr.i from power line ground, 

b. Connect the unknown C to the UNKNOWN termi- 
nals. / 

caut/ion 

The LOW UNKNOWN terminal Is at dc posi- 
tive jkitcrulal. UO NOT APPLY A DC BIAS 
VOLT AO K liltF.ATUlt THAN 0 VDC Olt A 
DC IUAS CUIlltF.NT tiftKATKrt THAN 10 
MILUAMPIJItKS, 

c. !Set FUNCTION switch to Cp AUTO position for 
measurements wlthUie internal I kll/, gcn>*rabir. Ad- 
Just ItANOK switch and CltL control for bridge bal- 
ance {meter null). Head the measured C value on the 
CltL counter. 



3-57. L M V. AS U/t MM KN Th' W I T H DC (OAS. 

3-5B. GF.NF.HAL. Adchlas VullageW Vdc maximum) 
can he applied/to an unknown inductor during the L 




Lit 1 



i 



.t> IMS l»«f tlhr 

il M<A*> ttv&ritcu vpn 

i , 



measurement. Figure 3-G schematically illustrates 
the dc Mas application. Operating procedure for de- 
hiased measurements is descrihed helow and plc- 
torlally shown in Figure 3-0, The following ei|nlpment 
will he required: 

1. li Vdc battery or'dry cell . 

2. electrolytic capacitor (designated Cj, aluminum 
or tantalum, 0 Vdcw, more than 100 \iY at I kit/, 
or more than (100 kflz/f) nV. 

3. dc mitllammeter, VTVM not recommended, or 
clip-on mllllammeter HP 42HH, 

4. electrolytic capacitor (designated C[ ( ) r aluminum 1 
or tantalum, 0 vdew, more than (20 0^ ) \ F to ( , 
less than I'. error measurements;: O s ' is the O, 
ol the unknown L. * • t ■. 

With the FUNCTION switch set to Lp HKWI CJ,lhe cu-i* 
pacltanee ot C, depends upon the unknown O and de- 
sired accuracy"' The error introduced by C^ is: 

C t 

measured L L v l, 1 - fT — ) 

x c lH\ 

! C 

t 

measured O O 1 1 - — <J-qt)> where l, x or 0 is 

! L x 

the correct L or O value ot the unknown. 



3-r»t). PitocKDtrui:. 

a. Connect the measurement setup as shown in Fig- 
ure 3-0, Ground only the 4200A cabinet to power 
line ground. 
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Figure 3-5. I)c, Biased Ca|«citance 
Measurement , 



Figure 3-0. Dc Biased Inductance 
Measurement 
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I b. Connect the unknown L to the UNKNOWN 
terminals. 

CAUTION 

DO NOT APPLY A DC BIAS VOLTAGE' 1 
GREATER THAN G VDC OR A DC BIAS 
CURRENT GREATER THAN 10 MA. 

c. SetFUNCTlON switch to La AUTO.posltloo for 
measurements with the Internal lfcll?:, generators Ad ' 
just 'RANGE switch and CRL control for .bridge bal- 
ance (meter null). Read lite measured L value on the 
CRL counter, r 1 ' ' 

■ ' 

3-60. RESISTANCE MEASUREMENT AT I kHZ. 

3-31. To make AC rebalance measurement at X 1 kHz 
refer to Figure 3-1, and perform the following' steps i , 
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a. Remove, .ihortln;;- strap 1 across DQ RESISTOR 
(CsLp) terminals on rear panel. 

b. Connect accurate 500 ohm metal film resistor 
(il"r, or less) between right CsLp terminal and CpLs 
terminal Immediately below. DO NOT REMOVE 
STRAP ON CpLs TERMINAL. »■' 

c. Set DQ knobs full counter clockwise. 

d. Set FUNCTION switch to Lp IIIGIIQ, 

c. Make measurement using RANGE switch and 
CRL dial, ■ ■ . 

! .' !. '.■' 

'' ' ' 1 I • I 

f . Multiply inductance reading In Rehries by 10, 000 
to convert to ohms. For, example,' ) millihenry Is 
10 ohms. i 



i 



NOTE 



When measurement or n high 1 loss capacitor or 
high loss inductor (which has ti dissipation fnetor 
greater than B) is made, It Is difficult to bring 
the bridge directly into balance in the manual 
.function ' mode of operation, This Ss because 
the CRL din* j and IX) dial operation:* > Influence 
each other. The interaction of th/» CRL tout 
IX) dial operations makes if more difficult to 
ndiust for aii ' optimum bridge mill balance In 
higher loss factor measurements, ( '" 

In obtnlnlug a bridge null balance, the balancing 
operation is done so thu'l the bridge nppmtt hetf 
the balance by alternately operating the control 
dials several times. CnrnVrnienMy, th" balance 
point enn not be found j when the balancing oper- 
ation is begun fnim arbitrary rout col dial settings. 

An operating procedure which fncH»tat»s such 
: balancing nprritt inn ' in high dissipation factor 
capacitance measurements Is outlined below: 

>n, S*H FUNCTION 1 switch to Cp AUTO position. 

I) , Connect sample to UNKNOWN terminals,' 

c. Perform balancing operation in a .Cord with 
I i the chpaellunce measurement 1 procedures 
steps c through g (paragraph 3-24), '<,:■ 

■ , . ■ 1 ■ ' ) 



d. Change FUNCTION switch' setting to Cpllltlll 
D position. 

■ ' ''' , - . '. ■ .'' 

e. Rotate IX) dial control until ' null meter 

pointer shows minimum deflection from lis 
; :' center mull) point. 

f. Carefully rotate CRL dial control so that null 
meter pbtnler shows lesser deflection. 

g. Repeat steps e and f until minimum meter 
i pointer deflection is obtained, 

, h, Read capacitance value >tn CRL dial display, 
and dissipation factor value mi IX) dial. 

The above procedure also applies; loIowQ Induct - 
mice measurements. First measure the sample 
in Ls AUTO mode to roughly bring I he bridge into 
balance with respect to the Inductance, and then 
change function to Ls LOW C) position to measure 
its Q value. 
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SECTION IV 
THEORY OF OPERATION 



4-1. INTRODUCTION. 

4-2. This section Includes circuit operation deti'i. 
for the Universal Bridge. A funeral description of 
operation Is given first, with details of the various 
circuits following. Kadi assembly In the instrument 
is discussed in the order of its assembly designation 
(A100, A200 ( etc. ) as listed in Table 4-1. 



A100 
A200 



A300 
A400 
A600 



4-3. 

■ 4-4. GENERAL. 

4-5. For capacitance and inductance measurements 
with the FUNCTION switch set to Cp AUTO or Ls 
AUTO, a I kHz sigi al drives the bridge and balance 
is achieved by selecting the proper range and adjust- 
ing only the CRL control. This is possible because 
a voltage-controlled resistor is substituted for one 
resistor in the bridge circuit. Thus, simultaneous 
adjustment or more than one control is eliminated. 

4-6. BLOCK DIAGRAM. 

4-7. Figure 8-2 Illustrates the bridge and auto null 
circuits. The auto null circuits are used when the 
FUNCTION switch is set to Cp AUTO or Ls AUTO 
position. As seen in Figure 8-2, the phase detector 
receives two signals: I) an error voltage from the 
detector amplifier which Is proportional to bridge 
unbalance, and 2) a reference voltage derived front 
the 1 kHz signal source. The phase detector output 
voltage is therefore proportional to bridge unbalance. 
This proportional voltage is applied through a dc am- 
plifier to the voltage-controlled resistor circuit. This 
controlled value is the resistance of the one arm of 
the bridge. As the CRL control is rotated to achieve 
bridge balance, the voltage-controlled resistor value 
electronically follows the CRL control. Thus, when 
bridge balance is achieved, no error voltage is pres- 
ent and the null meter indicates zero. 



4-8. In generating the reference signal input to the 
phase detector, two voltages are applied to the ref- 
erence phase comparator. The comparator voltage 
output has a phase relationship, 0 , with respect to 
the driving signal. The phase multiplier .translates 
this relationship to 20, since 20 is the most effec- 



tive angle for maximum sensitivity in the circuit. 
This 20 Information Is applied to the reference volt- 
age generator and a 1 kHz square wave results which 
'is displaced In phase by 20 from the driving voltage, 
The generated 20 reference signal is then applied to 
the phase detector for comparison with the bridge 
error voltage. 



4 - n - "ASIC CIRCUITS FOR CAPACITANCE 
MEASUREMENTS. 

4-12. Figure 4-111 illustrates the basic bridge cir- 
cuit for parallel capacitance {Cp HIGH I)) measure- 
ments at lkllz. Figure 4 -1C Illustrates a basic bridge 
circuit for series capacitance (Cs LOW D) measure- 
ments. For parallel capacitance measurements with 
the FUNCTION control set to Cn AUTO, the basic 
bridge circuit is shown in Figure 4 -ID. 



4-13, BASIC CIRCUITS FOR INDUCTANCE 
MEASUREMENTS, 

4-14. Figure 4-1E illustrates the basic bridge circuit 
for series inductance (LOW (J) measurements at lkllz. 
Figure 4 -IF illustrates the basic bridge circuit for 
parallel inductance (HIGH Q) measurements at 1 kHz, 
For series inductance measurements with the FUNC- 
TION switch set to Ls AUTO, the basic bridge, circuit 
Is shown in Figure 4-1G. 



4-15. RANGE AND FUNCTION SWITCH AlOO. 

(Schematic Diagram, Figure 8-3 ) 

4-10. Assembly AlOOconsistsof RANGE swltchSlOl, 
FUNCTION switch S102, and a printed circuit board 
lor lead and component connections. The RANGE and 
FUNCTION switches route signals in the instrument 
for proper operation. RANGE switch SluT selects the ' 
resistor which forms one arm of the bridge circuit 
for balancing during a measurement. The selected 
resistor correctly attenuates the applied signal. Ca- 
pacitors CI01 through C105 provide frequency comp- 
ensation for certain ranges when ac voltages are 
applied during L or C measurements. 



Table 4-1. Assembly Designations 



Range and Function Switch 
Power Supply and 1 kHz 

Oscillator 
Reference Voltage 
Detector 

Decimal Point and Direction 
Indicator 



04260-7055 

04200-7022 
04200-7023 
04260-7724 

04200-7020 



DESCRIPTION. 



4-0. BASIC BRIDGE FOR RESISTANCE 
MEASUREMENTS. 

4-10. Figure 4-1A shows the basic bridge circuit 
used to measure resistance, A four-arm bridge cir- 
cuit is rormed by resistors Ra, Rx, lis, and Rb. Rx 
is the fixed unknown R to be measured; Ra is deter- 
mined by the value of Rx; Rs is a fixed value; and Rb 
is variable to adjust for bridge balance. In actual use, 
the Model 4200A bridge circuit is adjusted for a null 
indication on the meter with the CRL control and the 
unknown resistance Is read directly from the display 
with correct units and decimal point placement. 
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A de voltage from battery HTJ is applied between 
bridge points 0 and P. Variable resistors Ha and Hb 
are adjusted [or a zero or null reading on the indica- 
tor. With a null condition, voltagedrops across bridge 
arms XP and YP are equal and the bridge is said to 
be balanced. Thus, the value of unknown Hx can be 
determined from the basic relationship: Hx Hb, or 
Hx Haiti) Hs. Ha Its 1 


! * 'A^, Parallel Capacitance Cp 

h l,,ItJ " t): l) - or ' lo r>0 al 1 kHz) 
/ ,> Cx Ct Ith Ha 

<^ • >• s ( ( 

h \ Vjt,, ,)x 2Vi C.\Itx 2/fCtHc 
•i f frequency 


This circuit is similar to the basic H circuit, but note 
that capacitor Ct is inserted in parallel with He (l)<; 
ronitoi). itx, inpaiauei \viin unhitovwi tapai uoi 
represents the inherent resistance ol any capacitor. 
A I kll/. signal replaces thedc voltage used inH meas- 
urements. The relationships tor this equivalent bridge 
circuit are given in IS. 


'$S\-, h'erles Ca|»acitnnee Cs 
, V \' U.OWi): »,ilbl-tn2atlkll/.) 

/ 1 . ► £ Cs Ct lib Itn 

hV /% tlx 2»lCxH\ 2 net Hi* 

Y ' livqneney 


In litis mode,Ct is in series with He (IK} control) and 
loss resistance Hx is in series with unknown capaci- 
tor C\ 


/ > t MltllH'l ^ilJMl. 11 il Fit ■ 

■ ■ *>.... p. cp auto 

- t ■ >/'// C\ ClHb Ita 


This circuit is similar to the circuit ol ltcxceptth.it 
He is replaced by ltd. ltd represent'* a voltage-adjust- 

-.Kin i*» »*w 1 1 r . »» \\ f \t it* Ii ■»lktt l l > l*itkliii»'llKl * ir 1" 1 ) 1 c t Ki. t \l t l: 1 ii» .t \i * 
*llfH | l'MMII[ \\H|l || 1 |>'LLMHtlltl|l)i ;*lll)(l.>ir> l II 1 \fl H 1^,1 

arm resistance ami eliminates the need lor simultan- 
eous bridge adjustment with more than one control, 
Tims, with the Model -l2i)i)A, 1 he, capacitance measure- 
ment can be made quickly >vll)> only the CHI, control. 


[■; ,| Series Inductance l,s 

,/K v' (LOW O: 0.02 In 21) at I kHz) 
V' 

y j> i.x i.t tta lih 
V. ' ' ' ,/' lis LMI.xHx 2»ICtHc 
» V > / 1 irequemy 


Unknown inductance l,\ has a series resistor Hx which 
represents, the resistance oi 1 1 1 ■ > coil windings and loss 
ol inductor 


T Parallel Inductance I.p 

»>,/ uX\ tHKill 0: H - IDOI) at 1 kll/.) 
/ V )-\ Ct Haltb 

■ \, V M ' 2»ll.x 2,1 Ct He 

>r i irequenry 


J 

This circuit is similar tothe si'ries Inductance equiv- 
alent circuit, except that loss resistance Hx is in 
parallel with t.\ and Ct Is In series with He (IX} 
control). 

i 


( series Inductance l,s AIJIO 
X ' ./ l.s CtHaltli 

: i 


This circuit is similar tot: except that He is replaced 
by ltd. ltd represents a voltage-adjustable re istor 
wliichclectronlcally adjusts this bridge arm resistance 
and eliminates the need tor simultaneous bridge ad- 
just ment-j with more than one control. Thus, with the 
Model 42.50A, the inductance measurement can be 
made quickly with only the CHL control. 

r 



figure 4-1. Paste Bridge Circuits 
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4-17. FUNCTION switch ;'|02 routes signals to unci 
from 1 various lunctlij:"i-> Iriruits in Mil- instrument. 
When set Id R position, 40 Vdc Is routed through S102 
and HANCJ.S s\vltch SlDI to tin.' unkuown it. For L 
measuroments, the brl</ge arm connections to tlitf DO 
and CItl. controls are reversed from that lor C meas- 
urements. Tills technique maintains the same phase 
relationship for tint bridge error signal and the ref- 
erence voltage lor (he AUTO null circuit. The CRL 
direct!')!* indicator lights are also energized tor Cp 
AUTO or l.s AUTO position of the FUNCTION switch. 
Hill) ami Itlll an* fixed bridge resistors selected hy 
FUNCTION switch S102. 

4-18. POWER SUPPLY AND 1 kHi: 
OSCILLATOR A200. 

(Schematic Diagram, Figure li-i ) 

'1-1!), Assembly A200 Includes four power supply sec- 
tions which generate operating dc voltages ami also a 
1 Ml/, oscillator circuit. Tin? ► Ul Vdc ami -12 Vdc 
outputs are reflated and the >40 Vdc and > 110 Vdc 
outputs are not. Tin? oscillator circuit generates the ! 
I kHz signal lordrlving ;he Instrument bridge circuit 
during L or C measurements. 

•1-20. POWFR SUPPLY. 

■1-21. PItlMAIZY POWFR. As shown in the si hematic ! 
of F Inure K-4 f either 115 Vac or 230 Vac is applied 
through inse Fl and LINK switch SI to Tl prlmaiy. 
Rear-panel 115. 230 switch S2 connects Tl primaries 
in parallel lor 115 Vac operation or in series lor 2:10 ' 
Vac operation. 

i / 
4-22, • 13 VDC SUPPLY. The regulated . |:» Vdc sup-/ 
ply consists of full -wave rectifier CR20I, CR202 whose 
output is smoothed hy C2DI, regulated by 0201, O202, 
0203, and further filtered by C203. I b-eakdown d)6.le 
CH20:i,)rovldi's a 1 2. 7 volt relerence at 0203 emitter. 
Output voltage variations are sensed at 0203/hase, 
amplified, and supplied to driver O202 base/ O202 
then controls rcgulatorO201 to oppose the output volt- 
age change. Resistor 11204 across 021)1 collector- 
emitter provides protection lor 0201 when t,fie»13Vde 
output is overloaded. I 

4-2:». -12 VDC K JPPLY. The regulated -12 Vdc 
supply consists of half-wave rectifier/ CR204 whose 
output is smoothed by C204, regulated by 0204, and 
further littered byC205, | breakdown diode CR205 pro- 
vides a 12.7 volt reference at 021)4' base. When the 
output voltage starts to change,, this change Is sensed 
by regulator Q204 which changes/its dynamic resis- 
tance to oppose the voltage change. 

/■ . 

4-24. »40 VDC SUPPLY, The' unregulated -10 Vdc 
supply consists of half-wave rectifier CH21W whose 
output is filtered by the RC combination of R207 and 
C200. Series resistor 11207 limits the output voltage 
to the UNKNOWN terminals during It measurements. 

4-25. ► 1 10 VDC SUPPLY, The unregulated * 1 10 Vdc 
supply consists of hall-wave rectifier CR207 whose 
output is filtered by C207. This * 110 Vdc is' supplied 
via pin P, FUNCTION switch SI02,and RANOF. switch 
S101 tothe decimal point and direction indicator neons. 
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4-2fi, I kHz, OSCILLATOR, 

4-27. Transistors 0205, 0200, and associated compo- 
nents form a 1 kll/. oscillator circuit. F.mltter fol- 
lower O207 provides the buffered 1 kHz output to 
transformer T2 to drive the bridge circuit for L and 
C measurements. The oscillator is an RC type with 
positive feedback from (J20G collector to 0205 base 
to maintain oscillations. Operation frequency |s pri- 
marily determined by C20i), C210, R20!i, R20!), and 
R210, Variable resistor R210 permits frequency ad- 
justment, R213 is the output level control, Plus -3 
Vdc Is supplied from pin I) via OSCILLATOR INT-KXT 
switch S3 to pin U, Tims, the oscillator circuit is 
energized only when S3 is set to INT, Capacitors 
C20K and C214 filter I kHz from the - 13 Vdc line, 

4-28. REFERENCE VOLTAGE ASSEMBLY A300. 

(Schematic Diagram , Figure lt-5 ) 

4-2!), INTRODUCTION. 

4-30, The circuits of assembly A300 receive the I 
kHz signal from br'.ilge transformer T2 and nenerate 
a nenatlve output pulse. The duration of this pulse 
ischial to twice the phase angle (0) helween the bridge 
drivinn sinnal from T2 and the 1 kHz sinnal across 
one arm of the brldne circuit. This 20 pulse duration 
thus represents a phase relationship in part of the 
brldne circuit and Is used to delect the error sinnal 
component In phase with the reference voltage of the 
phase detector. Detector output drives the voltage- 
eontrolled resistor automatically for bridge balance. 
This automatic action occurs when the FUNCTION 
switch is set to Cp AUTO or Ls AUTO. The 20 re- 
lationship Is used because It provides maximum null 
resolution and stability for the loop circuit. 



4-31. RFFKRFNCF, PHASE CIRCUITS. 

4-32. The reference phase circuits reconstruct the 
bridge driving signal from T2 and compose a 1 kHz 
square wave which is in phase with thlsdrlving source, 
This relerence square wave Is applied to the phase 
comparator. The reference phase circuits include 
high-impedance amplifier No. 1 (0305, O300), dif- 
ferential amplifier (O303, 031)4), and limiting amp- 
lifier 0307. 

4-33. The 1 kHz signal lromT2(4) and switch assem- 
bly A I DO Is applied at A3()0(D), From pin 0 the signal 
is ac coupled through C307 to 03015 base, O300 and 
O305 amplify the signal current and apply It to (in- 
ferential amplifier transistor O304. Capacitor 0305 
is selected to provide positive feedback to 0300. This 
compensates input capacitance of the amplifier ami 
stray capacitance of CHI, resistor R3. The other in- 
put to the differential amplifier is froi»O301 emitter, 
which is the other signal from the bridge circuit. Thus 
the differentially summed output at 0303 collector is 
a reconstructed sine wave in phase with the bridge 
driving signal. From 0303 collector, the sine wave 
is ac coupled through C3D'J to 0307 base. Diodes 
CR301, CR302 limit peaks, so the output from 0307 
collector is a squared wave. This squared wave Is 
ac c mpled through C3I7 to the phase comparator 
circuit. 

4-3 
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4-34, < VARIABLE PHASE CIRCUITS, 

4-35, Tlie variable phase circuits receive an acvolt 
age from one arm of the bridge circuit and supply a 
square wave which is out of phase with the bridge 
driving signal at T2. The variable phase circuits 
include high-impedance amplifier No, 2 (Q301, Q302) 
and limiting amplifiers Q30B and Q309, 

4-36, The 1 kHz signal from T2(3) and switch assem- 
bly A100 is applied at A300(7>. From pin 7 the signal 
is ac coupled through C301 to Q301 base, Q301 and 
Q302 amplify the signal and supply it to limiter amp- 
lifier Q308. (From Q301 emitter, the signal is also 
supplied toQ303 base in the reference phase circuit.) 
Diodes CR303, CR304 limit signal peaks, so Q309 in- 
put is a clipped sine wave. Limiting amplifier Q309 
and diodes CR305, CR30C further limit po,tks,so Q309 
output is a square wave, This square wave Is the 
second Input to the phase comparator circuit! 

4-37.' PHASE COMPARATOR, , 

4-38. Phase comparator Q310, Q311 receives two 
square wave Inputs: I) one from the reference phase 
circuits which is in phase with the bridge driving sig- 
nal, and 2) a second from the variable phase circuits 
which has a phase relationship 0 with the bridge 
driving signal. The phase comparator output at Q311 
collector is a negative pulse whose duration is equal 
to phase angle 0 . 

4-30. The phase comparator acts as an AND gate: 
that is, when the variable-phase square wave input 
at Q310 base Is positive-going and the reference 
square wave at Q311 base Is negative-going, a nega- 
tive pulse results at Q311 collector. This negative 
pulse Is 0 wide; that is, its duration is equal to the 
phase difference between the two phase eompar itor 
inputs. 

4-40. MILLER INTEGRATOR. 

4-41. Tlie Miller integrator circuit receives the 
negative pulse from the phase comparator andgener- 
ates a positive "A" shaped waveform. The duration 
of thc^A" shaped pulse is twice that of the Input neg- 
ative pulse. C318 is the integrating capacitor. 

4-42. S WITCH. 

4-43. Transistor switch Q^13 makes a square wave 
from the "A' shaped input pulse. The square wave 
output duration is equal to the input pulse duration. 
Q313 is normally off. When the input pulse starts, 
Q313 saturates and remains on until tlie input pulse 
returns to its base line value. The switched output 
Is supplied at pin 15 to drive the one-shot multivi- 
brator on detector assembly A400. 

4-44. DETECTOR ASSEMBLY A400. 

(Schematic Diagram, Figure 9-6 ) 

4-45. INTRODUCTION. 

4-46. Assembly A400 circuits receive the bridge 
unbalance information and the 20 pulse from refer- 
ence voltage assembly A300. These Inputs are used 
to automatically adjust a variable resistance circuit 

4-4 
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which replaces a resistance In one arm of the bridge 
forCp AUTOor LsAUTO functions, In addition, these 
inputs are used to control thedlrectlon indicator lights. 
The right or left direction light is on, depending on 
which way the CRL control must tie rotated to balance 
the bridge, Detector circuits include the error sig- 
nal amplifier, phase detector, one- shot multivibra- 
tor, differential impllficr, Miller integrator, vari- 
able resistance circuit, and CRL direction light 
control, 

4-47, ERROR SIGNAL AMPLIFIER. 

4-48, This 80 dB amplifier includes transistors Q40 1 
through 0.405 and nssociatedcomponents. Input at pin 
1 is a 1 kHz sine wave (ir internal oscillator is used; 
otherwise frequency of external oscillator) whose amp- 
litude represents the amount of bridge unbalance 
(error signal) 1 , Sine wave outputs from Q404 drive 
part or the phase detector and also the meter circuit. 
An output from Q405 emitter (phase-shifted 00" lead- 
ing) drives that part of the phase detector which con- 
trols the direction Indicator light circuit. Thu^when 
an unknown L orC is connected across the UNKNOWN 
terminals, the bridge circuit Is unbalanced and an 
error signal results. This causes a meter reading, a 
direction light to be on, and also controlled value for 
the variable resistance, 

4-40, The error signal is applied at pin 1 and ampli- 
fied byQ401, Q402, and Q403, Diodes CR102 through 
CR405 provide limiting at Q402 to obtain logarithmic 
amplifier characteristics. Also, when oscillator 
switch S3 Is set to INT (pins 0 and 7 shorted), nega- 
tive feedback occurs from Q404 emitter to Q403 base 
through a twin T filter, The T filter provides mini- 
mum negative feedback at 1 kHz, which peaks the 
amplifier at this frequency and it effectively becomes 
a tuned amplifier with overall loop gain maximum. 
Breakdown diode CR401 in Q403 emitter establishes 
the dc operating point for this transistor. IJ404 is an 
emitter follower which supplies the amplified error 
signal to part of the phase detector. Phase-shifting 
network R420 and C412 cause the output voltage wave- 
form at Q405 emitter to lead the error signal. by 00". 
Diodes CR406 through CiMOOare a full-wave rectlHer 
to provide a dc for tlie meter which Is proportional 
to bridge unbalance. 

i . 1 

4-50. ONE SHOT MULTIVIBRATOR. 

4-51. The one-shot multivibrator (OS MV) receives 
the negative pulse via pin 12 from switching amplifier 
Q313 and generates 1 kHz square waves. Comple- 
mentary square waves from both collectors of the OS 
MV are applied to phase detector diodes CR4 12 and 
CR413. 

4-52. The quiescent state of tlie OS MV is Q406 off, 
Q407 on. RC combination C4 16, C417, R425 differ- 
entiates the |)o s it ive- going trailing edge ol the nega- 
tive input pulse. Tlie resulting positive pulse at Q406 
base turns this transistor on. RC combination R428, 
C41B determines how long the Q407 off, Q406 on con- 
dition exists. Diodes CR410, CR411 provide a speed- 
up action for the OS MVwhen it changes states so that 
the square wave edges ar> sharpened. 
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4-53. PHASE DETECTOR, 

4-54. The phase detector circuit receives square 
waves from the OS MV and sine wave from the error 
signal amplifier. A varying etc output results at IM35, 
U430 Junction which is proportional to bridge unbal- 
ance, The phase detector is actually two phase ilo- 
tettisig circuits; duo lor the variable resistance clr- 
ciiit, and a second (or the CUL direction 1 i|* lit control 
circuit. 



4-55. The error signal sine wave from O404 emitter 
is implied through C41I to CIM12, CU413 junction. 
The complementary square waves from, the OS MV are 
applied through IM33 and 1(434 to the other ends of 
these diodes. When Q4l)li collector Is positive (.4,4 
volts), and 0407 collector Is zero, diodes CIMI2 and 
CU4I3 conduct. Error signal amplilier output voltage 
appears at H435, U43U junction without attenuation: 
Whei>O40fi collector voltage Is zero and O407 collec- 
tor is .4.4 volts, CJ<4 12 and CIM13 are cut oil; error 
signal amplifier output voltagedoes not appear at H435, 
1M3i» and this junction Is the same voltage level as the 
average voltage level ol »2,2 Volts. The Voltage level 
at IW30, IM3| lunction Is the average b>ve| ol . 2, 2 
volts. Thus the differential output between IM35 , IM30 
Junction and IM30, U43I iimct ion is the synchronized 
rectified output ot the error signal. Tills iiiitput Is 
supplii'd to 04 OH tor proportional control ol the vari- 
able resistance circuit, 

4-50. Operation of the CU4I4, (.'11415 lie, hi control 
section of ,the phase detector is sumlar. except that 
the error signal sine wave is phase-shitted til) ahead 
by 11420, C412. 0105 combination. When the bridge 
Is unbalanced with the CUL counter too low, an error 
signal Is applied and tin- dc otitput to the lie, lit control 
different ialamplltier Is more positive. With the CUL 
counter too high, output is less positive. 



'!-!>?. QU I EltENTIAL AMPLIFIER AND 
MILLER INTEORATOH. 

4-5H. This circuit uses the phase detector output to 
control the variable resistance circuit. The Milter 
integrator provides stability lor the overall leedbaek 
looj) near null or bridge balance u Jo h i„ost sensitivity 
is required. The dlllereiiti.il amjililier output at IJ40H 
collector is a dc level which chaises with the phase 
detector Input at 04 OH base. Integrator circuit 04 10 
and C420 amplifies 04 OH output and stabilizes control 
ol the variable resistance circuit. ,:ear null or bridge 
balance point, noise and random variations are mini- 
mized by the integrator circuit. 

•» -50, VARIADLE RESISTANCE CIRCUIT. 

4-1)0. The variable resistance circuit Includes .OVdc 
regulator0415, phase splitter Q4U, and emitter fol- 
lowers 0412, 0413, 0414. Diodes C1M11), CR420 are 
the heart of the variable resistance circuit, with their 
bias state controlling their resistance. In Gp or Ls 
AUTO position, this controlled resistance becomes the 
R value which replaces the DO control in one arm of 
the bridge (see Mock Diagram, Figure 8-2 ). 



4-01, Phase splitter 04 fl conduction controls CR4 10, 
Ctt42()biasthronghemltter followers 0412, 0413, and 
0414. When 0411 base voltage decreases, current 
through IM40 and U447 decreases; base voltage levels 
of 0412 and 0413 increase, and the forward current 
through CIMltl, CU420 increases. This causes the 
effective resistance of the diodes to become smaller. 
When 0411 input voltage causes 0411 to he cut off, 
current begins to flow through CIMUS, CIM17, and 
CIMlB; base voltage level of 0412 and 0,413 cannot 
Increase, At this time, diodes CU4 10, CU420 have 
the minimum resistance for the bridge arm, When 
0411 base voltage increases, 0411 turns on and 0411 
collector to emitter voltage becomes small. Diodes 
CIMltl, CIM20 are cut oil and their effective resist- 
ance becomes several hundred megohms. Thus, the 
variable resistance circuit changes its resistance as 
controlled by bridge balance mlormation lroi>> the 
phase detector. 

4-02. PIFFEUENTIAL AMPMHKR AND 
LAMP PRIVERT ' 

4-03, This circuit uses inlormatlon from the phase 
detector circuit (Paracraph 4-50) to light the cor- 
rect Cltt. direction lamp, figure 4-2 is a stmpli- 
tled diagram ol the light control circuit. The error 
ilc level at 04 10 base is added with tile reference level 
al 0417 base by the differential amplifier to give a 
resulting dc level at drkverOUK base. When theCltl. 
control is set too low lor bridge balance, 04 10 is 
turned on; this causes 01 10 lo be oil with its collec- 
tor voltage rising to near .110 volts, and right CUI. 
light V002 is energi/>d through It 450. With the CRL 
control loo high, 0410 is oil, 04 IK is on, ami left 
CRL light VijOl is energized through R457, 04 IK, and 
IM55. 




Figure 4-2. CRL Light Control 
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4-64. CHASSIS ASSEMBLY ASOO. 



4-05, Chassis assembly A500 consists of the main 
mounting pinto (top duck and rear panel) and those 
parts that are permanently riveted on IU These parts 
are Identified as: J I, ac power Input jack; .12, 18-pin 
connector for printed circuit assembly A200; .13, 15- 
pin connector for printed circuit assembly A300; .14, 
15-pin connector for printed circuit assembly A400; 
and 52, 115/230 volt ac power slide switch. 



4-66. DECIMAL POINT AND DIRECTION 
INDICATOR LAMP A600. 

{Schematic Diagram, Figure H-3 ) 

4-07. This assembly Includes decimal point neons 
V003, V004, V005, series resistor K0OI and CItl. 
direction neons V001, VG02. Decimal point lights are 
controlled by the position of the RANCH and FUNC- 
TION switches. CHL direction light control is ex- 
plained in Paragraph 4-03. 



1-0 



h 
i 



Model 42C0A 



Section V 
Paragraphs 5-1 to 5-10 



SECTION V 
MAINTENANCE 



5-1. INTRODUCTION, ] 

5-2. This section provides maintenance und adjust- 
ment information for the Model 421MA. The section 
contains four ureas of information as follows: 

a. performance checks are included in Table 5-2 
to verify operation of instrument circuits; 

b. troubleshooting und repair information is in- 
tended to aid systematic troubleshooting and repair; 

c; adjustment procedures are given in the, order 
recommended for use; these adjustments Include 
checks of critical components In the bridge circuit 
and also selection procedures for factory-selected 
components ; 

d. operation checks of printed circuit assemblies. 
5-3. TEST EQUIPMENT. 

5-4. Recommended test equipment for performing 
the checks and adjustments outlined in this section ( 
is listed In tabularform with thei roccduro tobc per- 
formed. Test instruments other than those listed cail 
be ur.od if their specifications equal or exceed the listed 
characteristics. 

5-5. INSTRUMENT COVER REMOVAL. 

5-C. To' remove top or bottom cover> remove two 
screws at' rrir of cover, slide cover toward roar of 
Instrument, and lift cover off. Slide covers are re- 
moved by taking out tour screws in each cover and 
lifting cover off. 

WARNING 

115 or 230 volt tie terminals are exposed 
when bottom or side covers are removed. 
Exercise caution during troubleshooting, 
adjustments, or repair, To avoid damage, 
disconnect power during adjustment or repair. 

5-7. ASSEMBLY IDENTIFICATION . 

5-8. Table 4-1 lists the assemblies in the Universal 
Bridge, Assemblies are Identified by assembly num- 
ber: for example, A200. 

5-9, PERFORMANCE CHECK, 

5-10. Performance checks outlined in Table 6-2 can 
be used as an operating check for the instrument.' 
These checks can also be used: 

1 a. as part of an incoming inspection cheek of Instru- 
ment specifications; 

• b. periodically, for Instruments used in systems 
where reliability Is of utmost Importance; 

c. as part of a troubleshooting procedure to locate 
operation problems, and 

d. after any repairs or adjustments, before return- 
1 Ing Instrument to regular service. 



Table 5-1. Performance Check 
Test Equipment 



Recommended Unit 


Model or 1 
Part Number 


C: I (if ±0,2%, sll mica 

C: 0.1 nF ±0.2%, sll mica 

C: G. 01 ;iF ±0.2%, sll mica 

C: lOOOpFdO.2%, air 

C: 100 pF ±0.2%, air 

C: 10pF±2,5%, 500 WV, cer 

C: 1 pF ±10%, 500 WV, mica 


14401' 
44408 
4440B : ' 
U>3B0A ) 

1038 OA ; 
ln38l)A 

k.s'bha 

, 1 


L: 1 mil ±0,5% 
L: 10 m!I±0.S% 
L; 100 mil ±0,2% 


■ rtR-1482 i; 
UK-MBMI 
lilt- 1482-1. 


These resistors can be used for resistance (K) 
arid dissipation factor (D) checks. One per cent 
resistors are used with capacitors for D checks 
and 1/2% (or better) are used for resistance checks. 


carb flm, ,10 M, 1/4% IW 
met flm, 1 M 1/2%, 1/2W 
met flm, 99K, 1/2%, 1/2 W 
carb lint, 29.0K1%, 1/2W 
carb flm, 15K 1*. 1/*W 


0760-0025 
0757-0017 
0757-0010 
0727-0185 

U it. 1 -UllMJ 


met flm, 10K 1/2%, J/4W 
ww7,5K 1/4%, 1/8W 
met flm, 5K 1/4%, 1/8W 
carb flm, 3K, 1%, 1/2W 
ww, 2K, 1/2%, 1/2W 


0698-4203 
0811-0046 
0698-3237 
0727-0124 
0811-0285 , 


carb flm, 1,5K, 1%, 1/2W 
carb flm, IK, 1/2%, 1/2W 
carb flm, 300 ft. 1%, 1/2W 
met flm, 150 ft, 1%, 1/BW 
met flm, 100 ft, 1/4%, 1/2W 


0727-0110 
0727-0451 
0727-0065 
0757-0284 
0757-1012 


carb flm, 78.7 ft, 1%, 1/8W 
carb flm, 30 ft. 1%, 1/2W 
ww, 0 ohms, 1/2%, 1/2W 
carb Urn, 7.5 ft, 1%, 1/2W 
ww, 1.1 ft, 1/2%. 1/2W 


i 

0698-4395 , 
0727-0991 
0811-0294 
0727-0705 
. 0811-0284 


DC Null Voltmeter 
Ranger 1 mV to 300 Vrms 
Input R: 1 megohm 


HP 413A 

t 


AC Voltmeter 
Range: 1 mV to 10 V 
Input Impedance: 1 megohm 


HP 403 D 


Electronic Counter 
Sensitivity: 50 mV 
Freq: Dc to 100 kHz i 
Display: 4 digits minimum 


HP 5245Lwlth 
HP 5261A 
Plug -In 

i 
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Tuble 5-2, Performance Checks 
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1 , CAPACITANCE. MB ASURP.MF.NT. 

C ftanitc: 1 ijF to 1000 m F; C Accuracy: t (1',' » l di|*it), 1 nF to 100 /<F 
D Range: 0, 001 to 0, 12 for LOW D: 0. 05 to 20 for HIGH D 

D Accuracy: LOW D t 2 ; — %. 

! rJl) or Reading 

HIGH D -- » (10 D of Rending f 4) V 

- (10 ,71) of Rending + 2) %. 

(C greater than lOOpF and at lkllz; an additional error t ONE 

DIAL DIVISION Is required at frequencies other than 1kHz. ) 



a. Connect equipment as shown In Figure 5-1. 



HP4260A HP4260A 
REAR PANEL FRONT PANEL 





HB^ 1 ' ■■' 






UNKNOWN 






DET 


STD 




R 




■ • 






«r* <Z> ] 
4B) . 1 


GRD 

i 


CAP 










•»■•<•! 












1 * 



I-V.ure 5-1. Capacitance and I) Accuracy Check 



I). For this dices, locate the following components: 



.Standard 
Capacitor' 


Connect Hesistor 
for .Standard 1) 


Function 


C Headings 


D Headings 


C Readings In 
Cp-AUTO 


1 |iF 




Cs 


0989 


- 1011 nF 


less than 0.002 


0984 


- 1010 nF 


0,1 nV 




Cs 


098.9 


- 101.1 nF 


less than 0,002 


098.4 


- 101,0 ii F , 


0. 1 it F 


series 7, 5 li 


Cs 


098.0 


- 101,1 nF 


0,0024 - 0.007 


098.4 


- UU.O li F 


0. I ,cY 


series 30 li 


Cs 


008,9 


- lOl.lnF 


0.0159 - 0,022 


098.4 


- 101.0 ll F 


0, 1 /iF 


series 150 U 


Cs 


01)8.0 


- 101. inF 


0.088 - 0.099 


097.5 


- 100.7 nF 


0.1. jiF 


parallel 30K !i 


Cp 


098.9 


- 101,1 nF 


0.050 - 0.05 


098.4 


- 101.0 nF 


0.1 !>¥ 


parallel 15K li 


Cp 


098.9 


• 101. InF 


0,112 - 0,1 


098.4 


- 101,0 n F 


0.1 /iF 


parallel 3K li 


Cp 


098,9 


- 101. l nF 


0,575 - 0,.!9 


098.4 


- 101.0 nF 


1 0. 1 ,i F 


parallel 1,5 K 


Cp 


098.9 


- 101.1 nF 


1,2 - 0.95 


098,4 


- 101. it nF 


0. 1 )i F 


parallel 300 11 


Cp 


098.9 


- 101. InF 


10 - 4 




i 0. 1 nF 


parallel 78.7 


Cp 

Cs 


098.9 


- 101.1 nP 


10.6 - 50 






0.01 nF 




09, 89 


- 10.11 nF 


less than 0,002 


09. <M 


- 10.10 nF 


1000 pF 




Cs 


0979 


- 1021 pF 


less than 0.002 


0974 


- 1020 pF 


100 pF 




Cs 


0097 


- 0103 pF* 


less than 0,002 


0097 


- 0103 pF* 


10 pF 




Cs 


0009 


- 0011 pF* 




0009 


- 0011 pF* 

- 0002 pF* 


I pF 




Cs 


0000 


- 0002 pF* 




oooo 



• For calibration, subtract residual capacitance from measured value. 



C Set FUNCTION .switch to Cp AUTO, 

d. Connect I ,iF standard capacitor to UNKNOWN terminals, 

e, Pet CHL counter to 1000. Set RANGE switch on nF range to light right decimal point Unlit. 



Model 42C0A 
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Table 5-2 



Table 5-2. Performance Checks (cont'd) 



[ 1 i 

f. Rotate CUL. control for meter null at center and observe that CRL direction lights change at 
null position. 

g. Set FUNCTION switch to Cs LOW t) and adju.st HQ dial for meter mill. (Slight adjustment of CHI, 
control may give best null.) Head the measured C and'D values. These values should be within the 

i values listed above for the standard capacitors. 

h. Repeat the procedure for the other standard capacitors listed and connect resistors as indicated. 



L Range: 1 /ill to 1000 H ! 

2. INDUCTANCE MEASUREMENT 



L Accuracv * (1% f 1 Di ^> from 1 mH to 100H - 
u Accuracy. ± {2% f l m ^ frQm l ^ to % mH q 



and 100 H to 1000 H. 



n. For this check, locate the following inductors: 

St anda rd Inductor L Iteadlngs J» Ls^Lmy^Q MU'adt^s_inJi^-_AU'rp_ 

t mH 0979 - 1021 #<H 0974 - 1020 n II 

10 mil 09.111) - 10.11 mil 09.84 - 10.10 mil 

100 mil 09H.9- 101.1 mil 098.4 - I01.fi mil 

Note: L.p: L readings in t.p-IIlgli Q should be as follows: 

l.p « L.s (1 » l.Q s ) 

where Ls - 1. readings in Ls-Low Q 

Q - 0 readings in l.s- Low Q or Lp-lllgh (} 

b. Set FUNCTION switch to Ls AUTO. 

c. Connect 1 mil standard inductor to UNKNOWN terminals, 

d. Set CRL counter to 1000! Set RANGE switch on fill range to light right decimal point light. 

e. Rotate CRL control for meter null at center and observe that CRL direction lights change at null 
position. 

L Set FUNCTION switch to Ls LOW Q or Lp HIGH Q and adjust HQ dial for meter null. (Slight 
adjustment or CRL control may give best null. ) Read the measured L and O values. These values 
should be within the values listed above for the standard inductors. 

g. Repeat the procedure for the other standard Inductors listed. 



I 

3. DC RESISTANCE MEASUREMENT. 

Range: 10 milliohms to 10 megohms 

Accuracy: i (1'7 i l digit) from 10 ohms to 1 megohm 

t (2'7 t 1 digit) from 10 milliohms to 10 ohms and I megohm to 10 megohms 
Residual Resistance: approximately 3 milliohms or les.s 

a. Use an external voltmeter such as the HP 4 13 A DC Null Voltmeter for maximum resolution of the 
bridge balance point. Remove the shorting strap on the Voltmeter rear panel to isolate the Voltmeter 
from power line ground. Connect the Voltmeter low or ground input terminal to the 4200A rear-panel 
DETECTOR ground terminal. Connect the other Voltmeter, Input terminal to the UNKNOWN LOW ter- 
minal on the 4200A. 



b. Set the FUNCTION switch to R, 

c, Set RANGE switch full cw. 



d. Rotate CRL control to 1000. 

e. Connect 10 megohm standard resistor to UNKNOWN terminals. 

f. Adjust CRL control for null on voltmeter and increase SENSITIVITY control cw for maximum reso- 
lution. Read measured R value from CRL counter and decimal point displayed. 

g. Repeat the procedure for the other standard resistors. 



i 



5-3 



Section V 
Table 5-2 



Model mm 



Table 5-2. Performance Chucks (cont'd) 



li. Remove resistor from UNKNOWN terminals. With a short, heavy piece of wire, short UNKNOWN 
terminals. .Set RANCH switch full ccw. Measure residua! resistance hy adjusting CTIIL, control for null 
indication on Voltmeter. Itesidual resistance should lie less than 1 digit* 



standard Resistors 



Model 42GOA Readings 



Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 



It) M 11 

I M 1'i s 

I00K U 
10K 'A : 



t 0.5';, L4W, metal film 
0.5',, I .-.|W, metal film 
- 0.5',', J 4W, metal film 
0.5';, I 4W, metal film or WW 
7.r>K 11 ' 0,5'.', 1 4W, metal film or WW 
5K'..» ? ().rv;, I ,»W, metal film or WW 
0.5'., I 4W, metal film or WW 
0.5'., 1 -IW, metal lilin or WW 
0.5',, I -IW, WW 
0.5',, I IW, WW 
i 0.5', , 1 IW, WW 



2K '.J 
IK '.I 
100 !.' 

io ;i, 
l ft , 



01). 711 
0'M!) 
()!)«. !) 
0!». H!» 
07. 12 
04, II I 
01,07 
DIM!) 
DIM, I) 
00, 7!) 
00,97 



10. 21 M if 

ion K :i 

101. I K 11 

10, H K u 
07. 58 K U 
05. 01! K U 
02, 03 K '.I 
10 1 1 ti 
101, 1 « 

10,21 :i 

01.03 



i. To measure the maximum dc voltage at Die UNKNOWN terminals for H measurements, connect only 
a Voltmeter to these terminals, 

j. Set n.NCTION to It, RANOK lull ecw, and rotate CRI. to 1030. 

k. Voltmeter should indicate between 110 and -10 Vdc fur 1 15 or 230 volts ac power, 



4. , INTKRNAI. OSCILLATOR: Ireiiuenry: I kll/. < 2'. 

Voltage: too mV cms : 20', 



/ 



a. Connect equipment as shown in l-'lgurc- 5-2. 
i>. Set FUNCTION switch lo 1/ LOW Q position. 
' e. Rotate CRI. control to 1030. 

d. Rotate [)Q control hill cc.v, i 

e, Read Iremicney displayed on counter and voltage Indicated on voltmeter, Counter should display 
between OHO II/. and 1020 II/, ami meter should indicate between 80 and 120 millivolts rms. 




REAR PANEL 

HP4260A 
FRONT PANI-L 




BIAS *■* 


LO 


j 


BAT + 


IN 


HP403B 
VOLTMETER 
*- 




. w 








UNKNOWN 




HP 

5245L/526IA 
COUNTER 
* 


i 


IN 



. # DO NOT GROUND TO POWER LINE GROUND 

*# USE SHIELDED CABLE AND CONNECT BIAS BAT + TO UNKNOWN CABLE SHIELD 



Figure 5-2, Internal Oscillator Check 
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Hewlett-Packard Model 42G0A Tests Performed by 

Instrument Serial No, - n ,. tl> 



PERFORMANCE CHECK TEST CARD 



Description 

i 


Check 


1 1. Capacitance Measurement 


Accuracy \ (1 n y 1 tiitfit) L 1 

LOWD i * . % \ } 
tJD of Re ad inn 

HIGH D i (10 I) of Ueadlnn f 4) % \ J 

- (10 ,71) of ItciultliK ^ 2) % 


2. Inductance Measurement 


Accuracy Mli, f 1 digit) ] 


3. Dc Resistance Measurement 

l 

i 


Accuracy 10 ohms to 1 megohm 
fc HI. » 1 digit) | |. 

Accuracy 10 milliolims to 10 megohms 
i (2'T ► 1 digit) j ■ 1 


4. Internal Oscillator 

: 

1 

i 

i 


Frequency OBO Hz I | 1020 II/. 
Volt;me B0 mV rms ! 1 120 niV rms 

i 

: 

i 
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5-11. TROUBLESHOOTING. 

5-12, Thebcst approach to isolatingtroublels toflrst 
ensure that the trouble is not a result of conditions 
external tothe 420OA; then obtninall possible Inform- 
ation from the controls and Indicators and logically 
apply this information to locate the defective unit or 
component. Figure? 3-1 {Controls and Indicators, 
front panel, Controls and Connectors, roar panel), and 
component location figures and schematic diagrams 
can he used to understand operation and locate parts. 
Table 5-3 lists t^st equipment required for trouble- 
shooting. Table 5-4 (Troubleshooting) lists possible 
trouble symptoms and checks for their cause. Tabic 
5-5 shows decimal point and units Indication logic. 
Troubleshooting of printed circuit assemblies Is simp- 
lified if a suspected assembly is replaced with an op- 
erating assembly. Printed circuit operation checks 
are outlined in Paragraphs 5-30 through 5-51 ► 

5-13. As a general check procedure, the following 
questions are a guide for isolating trouble: 

a. Are external instruments operating and con- 
nected correctly? | 

b. Is the unknown component connected correctly? 

c. Are rear-panel shorting straps in place? 
5-14. REPAIR. 

5-15. COVER AND FRONT PANEL REMOVAL. 

5-16. Instrument covers arc removed by taking out 
screws in each cover. To remove front panel, remove 
all front-panel knobs and side covers. In Figure 5-3 
locate the four screws "A" which hold the side 
frames} loosen these screws. Carerully pull front 
panel towards front while holding side frames apart 
to release panel. Loosen deck side screws also. 

5-17. PRINTED CIRCUI T COMPONENT 
Kti PLACEMENT! ~ 

5-18. To replace components on printed circuit 
boards, the following procedure is recommended: 

a. Clip leads of defective component and remove. 

b. With toothpick and soldering iron, clean compo- 
nent mounting holes. 

c. Insert replacement component leads Into holes. 
Use heat and solder sparingly and solder leads in 
place, 

d. Refer to Paragraphs 5-39 through 5-51 Tor op- 
eration clicks of printed circuit assemblies, 

5-19. CRL COUNTER AND R3 REPLACEMENT. 

5-20. CRL COUNTER. To remove this counter, re- 
move two screws'^" in Figure5-3 and lift out counter, 
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be- 
fore installing counter. 

5-21. CRL RESISTOR R3. For R3 replacement, re- 
move CRL knob and four screws "C" In Figure 5-3. 



Section V 
Paragraphs 5-11 to 5-27 

Install replacement R3, Adjustment is required; re- 
fer to Paragraph 5-27 (CRL ADJUSTMENTS). 

5-22, DQ DIAL AND R5 REPLACEMENT, 

5-23. The DQ dial and resistor R5 are Installed ns a 
calibrated unit and therefore not separately replace- 
able. Contact the nearest Hewlett- Packard Sales/ 
Service Office for service assistance (see lists at the 
back of this manual), 

5-24. ADJUSTMENTS. 

5-25. 1 kHz OSCILLATOR LEVEL & FREQUENCY, 
With 4260A top cover removed, connect oscilloscope 
and electronic counter to pin T of .12. Adjust R213 
for level between 4.5 and 0,7 volts pcak-to-peuk, with 
positive peak clipped not more than 100 microseconds. 
Adjust frequency with R210 for 095 to 1005 Hz. Repeat 
level und frequency adjustments until Iwth are within 
these values, 

5-26, ERROR SIGNAL PHASE AND GAIN. To check 
phase and gain of the error signal amplifier on detec- 
tor assembly A400, the lest setup of Figure 5-4 Is 
required. 

a. Disconnect the shielded cable from pin 1 of .14. 

b. Connect the equipment as shown in Figure 5-4. 

c. Set 4260A LINE switch to ON. 

d. Adjust the oscillator output voltage to l volt 
peak-to-peak on the oscilloscope. Set oscillator fre- 
quency to 1000 Hz, t 1 Hz, 

e. Alternately adjust R415 and R417 so that oscil- 
lator output voltage and .14 pin 7 voltage are in phase 
and .14 pin 7 voltage level Is between 0. 9 und 1. 1 volt 
peak-to-peak. 

f. Turnoff42C0A LINE switch und disconnect equip- 
ment. Connect shielded cable to.I4 pin 1. This comp- 
letes the adjustment. 

5-27. CRL COUNTER ADJUSTMENT. 

a. Remove power cable from the 4200 A to unground 
the instrument. 

b. Disconnect shielded cable from CRL resistor R3. 

c. Set CRL counter to 0001. 

d. Loosen screws "B" in Figure 5-3 and separate 
counter gear from gear train. 

e. With a I'r meter or unother4260A with external 
null meter, adjust resistance of R3 to be 5, 0 ohms. 

f. Set CRL counter to 0001 and engage counter with 
gear train. 

g. Tighten screws loosened in step d and check to 
ensure that CRL control operates gear train easily 
without slippage. If too stiff, loosen screws and 
readjust. 

h. Connect shielded cable to R3. This completes 
the adjustment. 
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Table 5-3, Test Equipment Required for Troubleshooting 



Item 


Description 


HP Model 


Dc Voltmeter 

! 


Input R: 1 megohm 




Oscillator 


Frequency; 20 II/, to 20 kHz 
Output Level; 2 volts rms max. 


200CD 


Oscilloscope 


Vertical Sensitivity: 50 niV/cm 


175/) with 1780A Horizon- 
tal and 1750B Dual Trace 
Vert, Ampl. Plug-ins. 


Standard Comjwnonts 


See Table 5-1, Performance Chock Test Equipment 



1 

Table 5-4. Trouble Symptoms and Possible Causes 



Symptom 


Normal Operation 


Possible Cause 


Check 


No lamps light 


One of the decimal |wint Indi- 
cator lamps should light when 
the 4200A is turned on. 


, Fuse blown 
Defective lamps 
► 1 10V supply 
Switch contacts 


Fuse 
Lamps 

Power supply - CH207 
S101, S102 


No meter deflection 
for It measurements 


Meter should deflect either 
right or left when S102 set 
to II position. 


Detective meter circuit 
40V dc supply 
Switch contacts 
Bridge circuit 


Meter, CIU, CH2 
Power supply - CR20U 
SHU, S102 \ i 
H3, HI 10 J 


No meter deflection 
for C & L measure- 
ments 


Meter should deflect right 
when S102 set toCs,Cp, 
Cp AUTO, Ls AUTO, Ls or Lp 
position. 


l kHz oscillator 

Error signal amplifier 

Switch contacts 
Bridge circuit 


Oscillator 1)205 to 
Q2 7 

Amplifier - O40I to 

0405 1 
S101, S102, S3 
CI, U3 to R5 


: Noisy null or no 
bridge null obtained 
for U measurements 


Bridge null should be 
obtained when SI02 is set 
to It position 


Switch contacts 
Bridge circuit 


S101, si 

It3, R101 'o.UllO 
C101 to C105 


Noisy null or no 
bridge null obtained 
for C and L meas- 
•irements (without 
AUTO) 

T 1 


Bridge null should be ob- 
tained when S102 set to Cs, 
Cp, Ls or Lp position. | 


Switch contacts 
Bridge circuit 

Error signal amplifier 

oscillation 
High impedance ampli- 
fier oscillation 


S101, S102, S3 
Cl,U3 to KB, HIOI to 
R109,RU1, CI01 to 
C105 

Amplifier - O40I to 
Q405' 

Amplifier - 0301,0302, 
IJ305, 0300 


Noisy null or no 
bridge null obtained 
for C AUTO and L 
AUTO measurements 


Bridge null should be ob- 
tained when S102 set to Cp 
AUTO or Ls AUTO position. 


Switch contacts 
Auto null circuits 


Si 02 

Check voltages and 
i waveforms to determine 
faulty circuit 


Abnormal operation 
on direction indica- 
tor. Auto null ob- 
tained properly. 


Direction indicator light should 
shift from left to right or from 
right to left in the vicinity of 
bridge null. 


Switch contacts 
Neon lamp driver 
Differential amplifier 
Phase detector 
Error signal amplifier 


SI03, S3 
Q4I8 

QUO, Q4 17 
CR414, CR415 
Q405 


Display out of speci- 
fications (not AUTO 
measurements) 


CRL and DQ readings within 
specifications. 


Switch contacts 
Bridge circuit 

Low impedance of high ' 
Impedance amplifier 1 


S101,S102 

H3 to H6, HIOI to Kill, 
CI to C4,Cl01toCl05 
Amplifier- Q301,Q302 
Amplifier -Q305,Q300 


Display in AUTO 
measurements out 
of specifications 


CL readings In AUTO measure- 
ments within specifications. 


Variable resistance 
circuit. 


Q411 to Q414, CR410 
toCR420, C421,L401 
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Table 5-5, Decimal Point and Units Indication Logic 



Function 

SI 02 



Range 
SI01 



Cs LOW D 
(ccw) 



Cp HIGHD 



CpAUTO 

■a- 



Decimal Lights 



Units 



R 



Deciinttt Lights 



Units 



Ls AUTO 



Lb LOWQ 



Lp HIGHQ 
(cw) 



Decimal Lights 



Units 



1 (ccw) 
2 
3 
4 

6 
« 

7 (cw) 



OFF 

OFF 

ON 

OFF 

OFF 

ON 

OFF 



OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 



ON 

OFF 

OFF 

ON 

OFF 

OFF 

ON 



M F 
I'F 
i«F 
»>F 
nF 
»F 
t>F 



ON OFF 

OFF ON 

OFF OFF 

ON OFF OFF 

OFF ON OFF 

OFF OFF 

ON OFF 



OFF 
OFF 
ON 



ON 
OFF 



a 
a 
a 
ka 
ka 
ka 

Mil 



OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 



» H 

mil 

mil 

mil 

it 

it 

II 



5-28, DQ DIAL MECHANICAL ZERO. 

a. With inst rumunt power off and top cover removed, 
rotate DQ control full ccw. 

b. Loosen two alien drive setscrews on R5 pulley. 

e. Rotate DQ control ccw until the black line on the 
Hunt off-scale end of DQ dial aligns with red index 
line on front panel window. Dual wire-wound rests- 
tor R5A, 13 should also be full ccw. 



d. Tighten two setscrews. 
adjustment. 



This completes the 



5-29. BRIDGE CIRCUIT COMPONENT CHECKS. 

5-30. INTRODUCTION. The procedures' In Para- 
graphs 5-31 through 5-38 outline checks and adjust- 
ments for the components in the bridge circuit. Tiiese 
Include fixed 0,2 /*F capacitor CI, compensating 
capacitor C305, CRL resistor R3, trimmers C103, 
CI04, C3, and accuracy of resistors in the RANGE 
switch. The test equipment setup Is shown in Figure 
5-5. These checks and adjustments should be per- 
formed tnthe order listed when u comprehensive over- 
all Instrument checkout is desired. Test equipment 
for these checks Is listed In Table 5-6. 



HP200CD 
OSCILLATOR 



LOW 



HP5245L 
COUNTER 



I/4W 



9,1ft 
I/4W 




HP4260A 



BIN 
A IN 



TRIG IN 



HP 

I80C/IBOIA/I82IA 
OSCILLOSCOPE 



* USE SHIELDED CABLE AND CONNECT J4[S) TO CABLE SHIELD 



HP20OCD OSCt IKHZ, IV P-P 

HPI75A SCOPEi CHAN A> POLARITY +UP SENS 0.2V/CM 

CHAN B: POLARITY —UP SENS 0.2V/CM 
TRIGGER! EXT 
FUNCTION: CHOPPED 
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Figure 5-4. Error Signal Amplifier Phase and Gain Test Setup 
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Tnlik- {>-*W Test Equipment for Hrldue Circuit Checks, 



ITEM 


nt-SCItlPTIOhi 


■ IVIUIJI.I. UK 1 All 1 


Oscillator 


Frequency; 20 Hz to 20 kHz 
Oiihmt 1 i>i'i>l' ') vi\\t< cms 


200CI) 


Osclltoseotic 


Vertical Si'HslHi'iK-* HID nl- Amii 
>i iiiiiii „i|iriiii>ii}, i*>'t ft \ r i ill 


T.tl) A U'ltli 1 .Mil A 

I'M' (» w nil i 'Mi'irt 
Difl, Ampl, pint". in 


Standard C 


0, I microfarad, t0, t 


j VHPCS-0. 1 


Silvered Mini C 


0,01 mkrofimid, fD,2'" 


VHP CS-0.01 


Silvered Mii'ii C 


1000 picofarads, t\ : 


VIIPCS-IOODA 


standard t. 


I millihenry, t0, 1 .' 


General Itndto I4B2-K 


Hesi stance 
Bridge 


Hunger 10 ohms in I0K ohms 
Accuracy: t\- 


IIP420OA 


HeSlstOfS 


Ixd, romp, IK ohms, f 5 , f 1/2 VV 
Ixd, comp, lOKohms, f r>, , w 
r.Mi, comp, :>:t niims, ►r», „ i/4 vv 
fxd, comp, lOOKohms, i5'., |/.|\v 
fx»I t n>mp, 33» ohms, >r>., j /4 vv 


OHKli-kilW 
1)083-1035 
0083-3305 

i)im3-iiMr» 

0083-3315 


/ 


IXU, t i)it)J), 1,'IMeg, t!>', I \\ 

txd, comp, 3,3Knhms, iT> • , 1/4 VV 
Mi l film, 15, OK ohms, iO. 57; 

use I4Kohms, tO.25'7 

ami t,01K ohms, tl'7 


0083-3325 

0(508-3371 
0098-4031 



5-31. Cl CHUCK. To cheek fixed bridge capacitor 
Ct, connect the instruments us shown in Figure 5-5, 

a. Connect u standard 0.1 /< F capacitor such as the 
VHP Model Cs-0.1 uinl n IK ohm IV.' 1/4 watt resistor 
{HP * 0080- 1(105) in scries across the UNKNOWN 
terminals. The guard terminal of the standard cajMr- 
Itor shotihl he connected to the rear-panel ground 
terminal of the DKTECTOIt jack, 

b. Set FUNCTION switch to Cs t.OVV I). 

c. Set It A NO F. switch to display XXX. X »F. 

d. Set rear-junel INT-EXT switch to EXT ami set 
oscillator to 1 kHz.. 

e. Halance the bridge and read the measured C 
value. C value should lie; standard value t 0.3','; for 
example 009.7 to 100.3 nF. 

5-32. C305 SELECTION, Capacitor C30S compen- 
sates for amplifier stray- input capacity and the capac- 
ity of the Cltt. control. The procedure lor selecting 
the correct value for C305 is as follows: 

a. Connect the test setup as shown in Figure fi-5. 

I). Connect a 1 standard capacitor such as the VHP 
Model CS-0.1 jiFand a 1«K ohm t 5'T 1/4 watt resis- 
tor in parallel to the UNKNOWN terminals. 

c. Set FUNCTION switch to Cp HIGH I). 

d. Set UANGE switch lor XXX. X nF display. 



e. Set rear-panel INT-EXT switch to EXT and set 
oscillator to 1 kHz, 

f, Balance the bridge and read nicasur< d C value. 
Measureil C . »F. 

\>, Disconnect the parallel lOKohms resistor trom 
the UNKNOWN terminals. Conned a 33 ohms 5'. I I 
watt resistor In parallel with the standard capacitor. 

h, Change oscillator freijuency to 20 kHz.. 

i. Hal.nuv the bridge and read measured C value. 
Measured C . nF, ! , 

j. Calcul He theilillerence liclue.-n I kHz value and 
20 kHz. value (steps I and i). Dlltei ence should lie 
within !• 0.2 nF. If not within this tolerance, change 
value of C30S and repeat. 

5-33. CBI. ItESISTANCE (113) AT 500 OHMS. For 
maximum accuracy during measurements, CUE re- 
sistor H3 should introduce no errors. C305 selection 
provides high frequency compensation at the high re- 
sistance end of H3. The H3 check at 500 ohms is an 
additional check to ensure that 113 resistance is 
correct. 

u. Connect test equipment setup as shown in Fig- 
ure 5-5. 

i). Connect theO.Ol' ,«F silvered mica t.tpaeitor with 
a lliOK ohms t 5',' I, 4 watt resistor in parallel to the 
UNKNOWN terminals, 

e. Set FUNCTION switch to Cp HIGH t), , 
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Paragraphs 5-34 to 5-30 

d. Hot RANGE switch lor XXX. X nF display. 

e. Sot INT- KXT .switch on rear panel to KXT, 

f. Set Oscillator treijuoney to I kHz. 

g. Balance the bridge and re.nl the measured C 
value. Measured C > nF. 

h. Disconnect parallel tfiOK resistor and connect a 
330 ohm t 5',' 1/4 watt resistor in parallel with the 
standard silvered mica capacitor, 

t. Change oscillator frci|uency to 20 kHz. 

j. Balance the bridge and read measured C value. 

Measured C , nF. Capacitance difference 

between values obtained in steps g am! | should he 
within a half digit on the CHI. counter. 

5-34. CUB CHECK AND ADJUSTMENT. Trimmer 
capacitor C1D3 is Inside switch assembly A100. The 
adjustment can tie done through the access hole In the 
switch assembly. 

u. Connect test equipment as shown In Figure 5-5 . 

)>, Connect the 0.01 nF silvered mica capacitor 
with a parallel UiOK ohms yff; t / J watt resistor to 
the UNKNOWN terminals. 

C Set FUNCTION switch ti> Cp HIGH t). 

d. Set It A NO K switch for XX. XX nF display. 

e. Set oscillator INT- KXT switch to KXT, and ad- 
just oscillator frequency to l kHz. 

f. Balance tin? bridge and read measured C value. 
Measured C _ nF, 

g. Disconnect the UiOK ohms resistor ami connect 
a 330ohms t 5'T 1/4 watt resistor In parallel with the 
sllvereil mica capacitor. 

h. Change oscillator frequency to 20 kHz. 

I. Balance the bridge arul read measured C value. 
Measured C - _ _ . _ _ nF. Difference between C 
values of steps" f ami "i should be made minimum by 
adjusting C103. 

j. Adjust CI03 slightlyaud repeat procedure. CI03 
adjustment Is correct when difference between the two 
measured C values is minimum. 

5-35. C104 CHECK AND ADJUSTMENT. Trimmer 
capacitor CI04 Is Inside switch assembly AI0O. The 
adjustment can be done through the access hole in the 
switch assembly, 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 1000 pFsilvered mica capacitor with 
a 1.6 megohm t 5'? 1/4 watt resistor In parallel to the 
UNKNOWN terminals. 

5-10 
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c. Set FUNCTION switch to Cp HIGH D, 

d. Set HANGE switch lor XXXX. pF display. 

e. Set oscillator INT- EXT switch to EXT. and set 
oscillator frequency to 1000 Hz. 

f. Balance the bridge ami read measured C value. 
Measured C , pF. 

g. Disconnect the 1.0 megohm resistor and connect 
a 3300 ohm t 5'7 t/4watt resistor in parallel with the 
1000 pF capacitor, , 

h. Change oscillator frequency to, 20 kHz. 

I. Balance the bridge ami read measured C value. 
Measured C , pF, Differed p e between C 

values for steps ( and I should be made minimum by 
adjusting CI04. 

j. Adjust 004 slightly and repeat procedure. Ad- 
justment Is correct when difference between the two 
measured C values Is minimum. This completes O 04 
adjustment. 

5-315. C3 ADJUSTMENT. Trimmer capacitor C3 is 
adjusted to compensate for transformer T2 cajucl- 
tance. The proceilure Is as follows; 

a. Connect test equipment setup as shown In Figure 
5-5. 

b. Connect the 0.0! F t 0.2',' with a parallel 15,0 
K ohms tO.ff; 14 watt resistor to the UNKNOWN 
terminals. 

c. Set FUNCTION switch to Cp HIGH D. 

d. Set RANGE switch lor XX. XX nF display. 

e. Set oscillator INT- EXT switch to KXT. . 

, f. Set oscillator frequency to 1000 Hz t 5 Hz. 

g. Balanc- the bridge ami read measured D value. 
D reading should be l t 0. 05. 

h. Remove ac power from the 4260A. 

I. Remove sltortlng strap across C|> Ls DQ RE- 
SISTOR terminals on rear panel. With another 4260A 
measure the dc resistance between the ungrounded 
CpLs DQ RESISTOR terminal and the white-black lead 
eiut of CI. 

j. Adjust DQ control so that the second 42l50Ameas- 
uros 812 ohms. Disconnect measuring 4260A and 
connect shorting strap across CpLs DQ RESISTOR 
terminals. 

k. Apply ac power to 4260A. 



1. Without moving DQ control, balance the bridge 
by adjusting CRL control and C3. Adjustment Is cor- 
rect when bridge null Is obtained. 
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5-37. FIRST RANGE CHECK (FULL CCW). The fol- 
lowing procedure checks t ohm resistor RIOI inside 
the RANGE switch. 

a. Connect test setup as shown In Figure 5-5. 

h. Connect u standard 1 mil Inductor such as a 
General Radio 14B2B. The inductor high terminal is 
connected to the unmarked UNKNOWN terminal and the 
inductor low and guard termiruils should lie connected 
to the UNKNOWN LOW terminal. The Inductor case 
should he isolated from ground, 

c. Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch for XXXX. nil. 

e. Set oscillator INT-EXT switch to EXT ami set 
oscillator frequency to 1 kHz. 

f. Balance the bridge and read the measured L 
value. Measured L value - _ . nil. 

g. Install a 330 ohm tW, 1/4 watt resistor in series 
between the Inductor high terminal and the unmarked , 
UNKNOWN. 

h. Set oscillator frequency to 20 kHz. 

I. Balance the bridge ami read measured L value. 
Measured L value ; _ , n It. Inductance differ- 
ence between L values obtained in steps f and I slum Id 
be within 1 0005 fill. If not within 0005, measure the 
resistance between UNKNOWN LOW terminal and ter- 
minal 40 {see Page 8-4) as follows: 

I) Remove instrument top, bottom, ami right side 
covers. Remove two screws in printed circuit 
hold-down cover and lift off. 



2) Remove all three printed circuit assemblies. 

3) Set FUNC HON switch to Lp LOW Q. 

4) Remove shorting strap from BIAS BATTERY 
terminals. 

5) Measure thedc resistance between UNKNOWN 
LOW terminal and terminal 40 (Page B-4). 
If this value is 1 ohm t0.5':; select CI0I for 
L difference readings within 0005 us discussed 
in step I. i*' the R value Is not 1 ohm s 0. 5'7, 
check contacts of SlOl und SIC2. 

5-3K. SECOND RANGC CHECK. The following pro- 
cedure checks 10 ohm resistor R!02 Inside RANGE 
switch A100. 

a. Connect test setup as shown in Figure 5-5. 

b. Connect a standard I mil inductor such as a Gen- 
eral Radio 1482E. The inductor high terminal is con- 
nected to the unmarked UNKNOWN terminal ami the 
inductor low ami guard terminals should be connected 
to the UNKNOWN LOW terminal. The inductor case 
should be isolated from grouml. 

c- Set FUNCTION switch to Ls LOW Q. 

d. Set RANGE switch Tor XX. XX toll display. 

e. Set oscillator INT-EXT switch to EXT ami ad- 
just oscillator frequency to I kHz. 

f. Balance the bridge ami read the measured L 
value. Measured L value = . mil. 

g. Disconnect the standard inductor from the UN- 
KNOWN unmarked terminal ami connect a 330 ohm 5'; 
1/4 watt resistor m series. 
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h. Set oscillator frequency to 20 kHz, 1 

i. Dalance the bridge and read measured L value 
Measured L value = , _ mil. Inductance de- 
ference between measured L values in steps f and i 
should be within half a digit. If not within half a digit 
on the CRL counter, the measured dc resistance of 
RI02 should be 10 ohms 1 0. 5'T (see Paragraph 5-37, 
step i). 

5-39. OPERATION CHECKS OF PRINTED 
CIRCUIT ASSEMBLIES. 

5-40. The follow Ing paragraphs outline operating 
checks for printed circuit assemblies A200, A300, 
and A400. 

5-41. POWER SUPPLY AND 1 KHZ OSCILLATOR 
ASSEMBLY A200. I 

5-42. POWER SUPPLY. 

a. With LINE switch ON, connect dc voltmeter to 
.12 pin D (test point I). Voltmeter should Indicate be- 
tween v 12.0 and »13.5 Vdc. 

b. Connect dc voltmeter to .12 pin F (test point 2). 
Voltmeter should indicate between -11. 0 and -12.5 
Vdc. 

c. Connect dc voltmeter to J 2 pin P U'est point 3). 
Voltmeter should Indicate between » 95 and * 115 Vdc. 

5-43. t kHz OSCILLATOR. 

a. With LINE switch ON, set re ».r-panel oscillator 
switch to INT. 

b. Connect oscilloscope to .12 pin T (test point 4). 
Voltage level should be between 4.5 and 6.7 volts 
peak-to-peak. Waveform is shown in Figure 8-4. 

c. Connect electronic counter to.I2 Pin Tv Counted 
frequency should be between 995 and 1005 Hz. 

5-44. REFERENCE VOLTAGE ASSEMBLY A300. 

5-45. Operation checks of this assembly are best 
made by waveforms. Test points 5 through 16, Ffg- 
.ure 6-5 , Indicate waveforms for these circuits to be 
used with the following procedures. Remove power. 

a. Disconnect whlte-green-b!ue wire from .14 , pin 
10, and connect this wire to terminal 3 of DQ resis- 
tor R5A. 

b. Set FUNCTION svllch to Cp AUTO position. 

c. Set RANGE switch to display XXX. X nF. 

d. Connect a 100 nF (O.'l nF) i5'T capacitor (HP 
0170-0001) and a 27K ohm t5'T resistor (0689-2735) 
in parallel across the UNKNOWN terminals. 

e. Remove detectorassembly A400 and install 15- 
pln extender board (HP 5060-0049) In A400 Jack .14. 
Observe correct orientation and Insert A400 In ex- 
tender board. Connect oscilloscope* to test point 19 
(R430, R431 junction). 

5-12 ? 
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f. Apply power to 4260A and adju»t CRL and DQ 
controls for minimum amplitude of waveform at test 
point 19 (bridge balanced). CRL counter should read 
between 095.0 nF and 105. 0 nF and D reading should 
be between 0. 053 ami 0. 065 on HIGH D scale, 

g, With the bridge balanced, the waveforms of Fig- 
ure b-5 for test points 5 through 16 should now result. 
Turn power off and remove reference voltage assem- 
bly A300 from .13 and Install a 15-pln extender board 
In .13. Observe correct orientation and insert A300 
In 15-pln extender. 

h ! Apply power, connect oscilloscope to test points 
, 5 t.irough 16 and compare each waveform with those 
. shown in Figure 8-5. 

5-46. detector Assembly A4oq. 

5-47. Conditions for observing waveforms ut test 
points on A400 are the same as outlined In Paragraph 
5-45, steps a through f. 

5-48. PHASE DETECTOR CIRCUIT. Waveform's 
shown in Figure 8-6 for test points 17 ami 18 indicate 
normal operation. The difference between dc voltages 
at test points 19 and 20, or 19 ami 21 is less than fO 
millivolt?.. These voltages must be measured using a 
dc voltmeter with an Input Impedance greater than 10 
megohms. 

5-49. ERROR SIGNAL AMPLIFIER CIRCUIT. Wave- 
forms for test points 22 and 23 are shown In Figure 
8-6. The changes at these test points when the CRL 
control Is increased or decreased 0. 2'T from bridge 
balance point are shown as 22a, b and 23a, b. These 
waveforms Indicate that error signal amplifier gain 
Is normal awl phase relationship Is correct. 

5-50. VARIABLE RESISTANCE CIRCUIT. 

a. Conditions for selecting value of R442 are the 
same as outlined in Paragraph 5-45, steps a. through 
f. in the "Operating and Service Manual^. 

b. Connect resistance network as shown In Fig. 
5-6. 

c. Connect Oscilloscope Probe (I0:I)to Test Point 
30 W4 PIN }0) and set the vertical senslstlvity to 
0.005v/dlv (O.OSv/dlv with prcbe). 



TO J4 (E>? 




Figure 5-6. Resistance Network for Checks 
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d. Adjust CRL and DQ controls for bridge balance 
(For ecample, assume the CRL reading ts 102.0 nF 
and D reading Is 0, 002). , 

e. Change CRL control to +0,2% from bridge 
balance point and set CRL counter to 102, 2nF, 
Verify that the lkHx signal on the oscilloscope It' i no 
more than 30 mV p-p, 

f. Quickly shift CRL control by -0, 2% or valance 
reading (to 101. 8 lor above example). Observe the 
oscilloscope. At first there Is no Ikllz signal but 
after about 10 seconds it will appear. 

g. Quickly shin CRL control by *0. 270 of balance 
reading (to 102.2 Tor above cxamplo). After a few 
seconds the lkilz will disappear. 

h. Select the value of R442 so that the time con- 
stants of the changes at Test Point 30 when the CRL 
control Is Increased or decreased are almost same. 
The selected value for R442 Is not critical, 



5-61. NEON LAMP DRIVER, Dc voltage changes at 
test points 32 and 33 are shown In Figure 8-6 for a 
CRL control change of to, 2% or -0, 2% from bridge 
balance point. 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. Tills section contains Information for ordering 
replacement parts. Table 0-1 lists parts in nlpha- 
numerical order of their reference desimii^rs and 
indicates the description mid HP bI^ck number of each 
part, together with any applicable notes. Table 0-2 
lists parts tnalphn .mmerleal order of their HP stock 
number and provides the following information on 
each part; 

a. Description of the part {see list of abbreviations 
below). i 

b. Typical manufacturer of the part in a five-digit 
code; see list of manufacturers In Table 0-3. 

c. Manufacturer's part number. 

d. Total quantity used In the Instrument (TQ column). 



0-3, Miscellaneous paris are listed at the end of 
Table 0-1. 

6-4. ORDERING INFORMATION. 

0-5. To obtain replacement parts, address order or 
Inquiry to your local Hewlett-Packard Field Office 
(see lists at rear of this manual for addresses). 
Identify parts by their He\ '.ett- Packard stock numbers. 

i 

0-0, To obtain a part that is not llBted, Includet 

a, Instrument model number, 

b, Instrument serial number, 

c, Description of the part, 

d, Function and location of the part. 



nEFEHEKCE DESIGUATOriS 



A « aaaembly 

B • motor 

BT » buttery 

C > capacitor 

CP ' « coupler 

CR » diode ; i 

PL > delay line 

DS « device signaling (lamp) 



: A • ampere* 

A. F.C. » automatic frequency eortm) 
AMPL . amplifier 

B. F.O, >■ beat frequency caclllalor 
BE CD » beryllium copper 

BH * binder head 

BP • bandpass 

BRS • braa* 

BWO • backward wave oscillator 

i 

CCW ■ counter-clockwise 

CER » ceramic 

CMO • cabinet mount only 

COEF • coeitlelent 

COM » common 

COMP « composition , 

COMPL ■ complete 

CONN » connector 

CP • cadmlura piste 

CRT • c dhodc-ray lube 

CW • clockwise 

DEPC ■ depot lied carbon 
DR » drive 

ELECT « electrolytic 
EKCAP » encapsulated 
EXT ■ external 

F • farad* 

FH • flat head 

FIL H • ftlililer head 

FXD ► Hxed 



GE 
CL 
ORD 



germanium 
glass 

ground(ed) 



B 
F 

PL 

i 

H 

L 

M 
MP 



II 

HEX 

no 

BR 
IF 

IMI'O 
IKCD 
fSCL 

ms 

INT 



Ul > 
LIN 

LKWASR • 

LOO > 

LPF . 

M 

MEG 

MET FLM > 

MET OX » 

MFR 

MfNAT 

MOM 

MTC 

MY 

N 

N/C 

HE * 

UtPL 

ti/o 

NPO « 



mlsc electronic part 

rue 

filter 

Jack 

relay 

Inductor : 
meter 

mechanical part 



P 

Q 

R 

RT 

E 

T 

TB 

TP 



ABBREVIATIONS 



h^rtrk'tt 
hexagonal 
mercury 
hour(s) 

Intermediate (red. 

Impregnated 

Incandescent 

Included.) 

Insulolionle.', 

Internal 

kilo - 10(10 

left hand 
linear taper' 
lock washer 
logarithmic taper 
low pass filter 

mini » io-s 
meg. IDS 
metal (Mm 
metallic oxide 
manufacturer 
miniature 
momentary 
mounting 
"mylar" 

nano (|0-8) 
normally cloned 
neon 

nickel plate 
normally open 
negative positive rero 
(»ero temperature 
coefficient) 



NPI* 
NltFR 

nsh 



plug 

Ironklatur 
resistor 
thermistor 
switch 

tronaformer 
terminal board 
teat point 



negallve.pusltlvi'- 
negative 

not recommended for 
field replacement 
tut separately 
replaceable 



OUD . order by dctcrljitlon 
Oil . oval head 
OX • oxide 



P 

PC 
PF 

PI! Bit/ 
PBL 
PIV 
PUP 

P/O 

POLY 

PORC 

POS 

POT 

PP 

PT 

PWV 

RECT 
RF 

rut 

RMO 



peak 

printed circuit 
picofarad* > )0 
farad* 

phoephor bron*t> 
Phillip* 

penk Inverac voltage 

positive- negative- 

positive 

part of 

polystyrene 

porcelain 

position!*) 

potentiometer 

peak-tu-pcafc 

point 

peak working voltage 

rectifier 
radio frequency 
round head or 
right hand 
rack mount only 



V 

sr 

X 
Y 



RMS 

nwv 

b-B 
bClt 
SB 

b'ECT 
. SKMICON 
HI 
bit. 
b't. 
Bl'cl 
SIM. 
SST 
bit 
STL 

TA 

Tl) 

TOL 

TBI) 

Tt 

TOL 

TIUM 

TWT 

I) 

VAIt 
VDCW 

w 
w 

wrv 

WW 

w/o 



vacuum, lube, neon 

lull), phcifucrll, etc, 

tallage rrgulalor 

cable 

Nickel 

rryalal 



rn»t>Mi>>nn aquare 
reverse working 
Voltime 

slow-blow 

t .,um 
setitonts) 
aemle-mduclor 

''■v. 
M!ri, 

Slide 

sprln.; 
special 

stainless slrel 
split ring 
steel 

tantalum 

II mi* delay 

toggle 1 

thread 

titanium 

tolerance 

trimmer 

traveling wave tube 

micro. |0-< 

variable 

dc working volt* 

with 
watt* 

working Inverse 
voltage 
wlrewound 
without 
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m:u no. 


DKSCKUT'ON 


IIP STOCK NO, 


CJTY 


l 


Front Panel 


04200- 1 00 >l 


I 


2 


Rear Panel W/deck 


04200-7025 


1 


a 


Side Cover 


5000-8505 


2 


4 


Side Frame 


^000-0703 


2 


t> 


Top Cover 


5060-8573 


I 


0 


Uottom Cover 


5000-8583 

t 


1 


7 


Hinge 


5040-0700 


2 ' 


8 


Tilt Stand 


1400-0032 


I 


0 


Foot Assembly 


50C0-0728 


2 



























Figure 0-1, Modular Cabinet Parts 
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T:ible 0-1. Reference Dostemttion Index, 



Reference 
Designation 


HP Purl No, 


Description if 


Note 


A I tin 

A100 


04260-70020 


i 

ASSY .RANGE AND FL.JCTION SWITCH 




C101 
C102 
C103 


0100-1548 
0100-1101 
0121-0039 


C:FXD MY 0,22/iF 10% 200VDCW 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

C:FXD PAPER 2000pF 10,i> 000VDCW 

FACTORY SELECTED PART [TYPICAL VALUE GIVEN 

C:VAR CER 8-50pF 350VDCW 

FACTORY SELECTED PART - 1>ICAL VALUE G.VKN 




CI 04 
C105 


0121-0039 1 
0100-1045 


> 

CtVAH CER 8-50pF 350VDCW 

CtFXD CER 4j)F j0,2t)pi 500VDCW 

FACTORY SELECTED PART ATYPICAL VALUE GIVEN 




R101 

R102 
R103 
R104 


04200-8004 

042B5-8C04 

0098-1381 

0698-1380 


RtFXD WW 0,98651 0,3% 

FACTORY SELECTED PAHTtTYPICAL VALUE GIVEN 

RtFXD WW 1051 0, 1% 

R:FXD MET FLM 10051 0,1 « 1/2W 

R :FXD MET FLM IkU 0, 1% 1/2W 




R105 
RlOO 
R107 
IU08 
RlOO 


0698-1268 
0098-1376 
009B-1375 
0098-1377 
0698-1374 


RtFXD MET FLM 10k52 0.1% 1/2W 
RtFXD MET FLM 07kQ 0.1% 1/4W 
RtFXD MET FLM 3kS? 1% 1/4W 

to w b-— » ^ ■ fc-v m m rim »— • t i* nrtrtk tl a til* 1 < liik 

RtFXD MET FLM 070k5J 0.1% 1/4W 
RtFXD MET FLM 30kH 1% 1/4W 




RUO 
Rill 


0098-1400 ■', 
0098-4142 

i 


RtFXD MET FLM 5005. 0. 1% I/2W 
RtFXD MET FLM 15.857 1% 1/4W 




S101 
SI 02 


04260-70021 


SWITCH tROTARY FOR RANGE, FUNCTION 
PART OF S101 




A200 


04260-7022 

.i 

O1BO-0967 
0180-0750 
0180-0750 
0180-0965 
0180-0756 


ASSYtPOWER SUPPLY AND 1Mb OSC 




C201 
C202 
C203 
C<5U4 
C205 


CtFXD ELECT 500y<F 25VDCW 
CtFXD ELECT 20/iF 15VDCW 
CtFXD ELECT 20j*F 15VDCW 
CtFXD ELECT 200/iF 25VDCW 
CtFXD ELECT 20/jF 15VDCW 




C20C 
C207 
CiUo 
C209 
C210 


0180-0904 
0180-0981 

0160-1610 
0100-1610 


CtFXD ELECT 100//F50VDCW 
CtFXD ELECT 22 /iF 160VDCW 
CtFXD TANT I/jF 10i>J5VDCW 
'. C:FXDMY 4700i)F5%100VDCW 
CtFXD MY 4700pF 5% 100VDCW 




C211 
C212 

/tit '> 

C2I3 
C214 


0180-1020 
0180-0291 
0160-0750 
0180-0756 


CtFXD TANT 47;<F 20% 6VDCW 
CtFXD TANT 1/<F 10% 35VDCW 
CtFXD ELECT 20// F 15VDCW 
CtFXD ELECT 20/jF 15VDCW 




CR/QI 
CR202 
CR203 
CR204 
CR205 


1901-0028 

1901- 0028 

1902- 0031 
1901-0028 
1G02-0031 


SEMICON DEVICEtDIODE SILICON 
SEMICON DEVICEtDIODE SILICON 
DIODEtDREAKDOWN 12.7V5% 400MW 
remit on nRVtcF'nionF sm 

DIODE :BR E/vKDOWN 12.7V 5% 400MW 




CR206 
CR207 


1001-0028 

1901-0028 

i- 


, DIODEtSILICON 400 PIV 0. 5 AMP 
DIODEtSILICON 400 PIV 0.5 AMP 




Q201 


1854-0003 
1205-0033 


TRANSISTOR :NPN SILICON 
HEAT D1SSIPATOR FOR Q201 





# See list of abbreviations in introduction to this section 
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Table G-l. Reference Designation Index (Cont'd), 



Reference 
Designation 


HP Part No, 


Description 


Note 


Q202 
Q203 
Q204 
Q205 
Q20G 


1854-0854 
1854-0854 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR tSILICON NPN 2SC1304 
TRANSISTOR .'SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC13G4 




Q207 


1854-0854 


TRANSISTOR .'SILICON NPN 2SC13G4 




R20I 
H202 
R203 
R204 
R2U5 


QGB3-2725 
O083-2725 
0GB3-0B25 
0083-0815 
0083-4725 


R:FXD COMP 2700 < 2 10% 1/4W 
RtFXD COMP 270012 5% 1/4W 
R.'FXD COMP 0800H 10% 1/4W 
RtFXD COMP G80r2 5% 1/4W 
RtFXD COMP 4700Q 5% 1/4VV 




R20U 
R207 
R20B 
R209 
R210 


0083-2235 
0000-1821 
O757-04R4 
0757-0453 
2100-1701 


| RtFXD COMP 22kS2 5% 1/4W 
RtFXD COMP IB00r2 10% 1W 
RtFXD MET FLM 33kS2 1% 1/8W 
RtFXD MET FLM 30kS2 1% 1/8W 
RrVAR WW lOktt 10% LIN 1/2W 




R21I 
R212 
R213 
R214 
R215 


0757-0438 
0757-0274 
2100-1702 
0083-2745 
0757-027B 


RtFXD MET FLM 5. Iktt 1% 1/8W 
RtFXD MET FLM 1.2kI2 1% l/BW 
RtVAR WW 2CkI2 10% LIN 1/2W 
RtFXD COMP 270kJ2 5% 1/4W 
RtFXD MET FLM 1.8R52 1% 1/8W 




R210 
R217 
R218 
R210 
R220 


0083-0835 
0083-2025 
0083*5035 
0083-1235 
0083-8215 


RtFXD COMP G8kS2 5% 1/4W 
RtFXD COMP 200012 5% 1/4W 
RtFXD COMP 50k« 5% 1/4W 
RtFXD COMP I2kn 5% 1/4W . 
RtFXD COMP B20I2 5% I/4W 

/ 




A300 


04200-7023 


/' 

/hsSY :R EFER ENC E VOLTAGE 




C30I 
C302 
C303 
C304 
C305 


0180-0291 
0180-0773 
0180-1020 
0160-t^i»7 
0100-2199 


CrFXD TANT 1/iF 20% 35VDCVV 
CtFXD ELECT 50/iF 15VDCW 
CtFXD TANT 47/tF 20% GVDCW 
No change 

CtFXD MICA 30pF tl0% 300VDCW 

FACTORY SELECTED PARTrTYPICAL VALUE GIVEN 


* 


C300 
C307 
C308 
C309 


O'iiO-1020 
0180-0973 
Oi8O-0773 
0180-0291 


CrFXD TANT 47/jF 20% GVDCW 
CtFXD TANT 1/iF ► 75-15% 50VDCW 
CtFXD ELECT 50/iF I5VDCW 
CtFXD TANT 1 /iF 20% 35VDCW 


! 


C310 
C311 
C3I2 

C314 


0180-0291 

0180-0945 

0180-0291 
ni tin tv) ch 

CU80-0945 


CrFXD TANT 1/tF 20% 35VDCW 
CrFXD ELECT 50/iF GVDCW 
CrFXD TANT I /iF 20% 35VDCW 
CrrXD TANT 1/iF Z0,o 35VDCW 
CrFXD ELECT 50/iF 0VDCW 




C315 
C310 
C317 
C318 
C310 


0180-0291 
Oi80-0291 
0180-1291 
0100-1543 
0180-0045 


CtFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1/iF 20% 35VDCW 
CrFXD TANT 1 iF 20% 35VDCW 
CrFXD MY 2200pF 5% 50VDCW 
CtFXD ELECT 50/iF GVDCW 




CR301 
CR302 


1901-0040 
1901-0040 


DIODErSILICON 30MA AT IV 30 PIV 
DIODEtSILICON 30MA AT IV 30 PIV 





# See list of abbreviations in introduction to this section 



Model 42GOA Suction VI 

Tablo 0-1 



Table ft-1 ► Reiorcmcu Designation Indus (CntltM), 



, Reference 
Desli'iiathm 


HI> Pali No, 


Description ' 


N.4« 


CR303 
CR304 
CR305 
CR300 
CR307 

CR308 

i 


1 001 -0040 
1 001 -0040 
1001-0040 
1001-0040 
1010-0010 

idio-ooio 


DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 IMV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [SILICON 30 MA AT IV 30 PIV 
DIODE [GERMANIUM 100MA AT 0.85V 00PIV 
DIODE [GERMANIUM 100MA AT 0,85V OOPIV 




Q301 
Q302 
Q303 
0304 
Q305 


1853-0010 
1B54-0854 
1354-0854 
1853-0010 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON PNP 




Q306 
Q307 
Q30B 
Q309 
Q3I0 


1854-0854 
1854-0854 
1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




Q31I 
Q312 
Q313 


1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 
TRANSISTOR [SILICON NPN 




R30I 
R302 
R303 
R304 
R305 


0083-1235 
0083-7515 
0757-0401 
0083-4735 
0757-0445 


R:FXD COMP 12k!? 5', 1 4W 
R:FXD COMP 750!? 6'T; 1 4W 
R:FXI) MET FLM 08k!? Vl I BW 
R:FXD COMP 47k!? Wo 1 4W 
R:FXI) MET FLM 1 3kti l'i> I BW 

! 




R30l/ 

R307 

R308 

R?'00 

H3I0 


0083-5025 i 
0083-1225 
0083-5025 
0083-2035 ' 
0757-0127 


R;FXDCOMr<5000!?5', 1 4W 
R.FXDCOMP 12001? 5"," 1 4W 
RtFXD COMP 50001? 5 ,' I 4W 
RrFXD COMP 20k!? 5",> 1 4\V 
R'FXI) MET FLM 1, 5k!? l'i< 1 8\V 

11 Ml/ |TI ^* ft ft * f % • i > ft- **P*»» * * Fl 




,R3ll 
/R312 
/ R313 
/ R314 
/ R315 


0757-0427 
0083-5135 
0757-0274 
0083-5025 
0757-0274 


> R:FXD MKT FLM l,5k!i \'"<: 1 8W 
R:FXD COMP 5 Ik!? 5', 1 4W 
RrFXD MET FLM 1, 2k!? 1'- 1 8\V 
RrFXD COMP 50001? 5".' I 4\V 
R [FX I) MET FLM 1, 2k!? 1'" 1 HW i 




R316 
R317 
R318 
R31Q 
R320 


0083-4735 
0757-0445 
0083-7515 
0757-0401 
0083-1235 


R:FXD COMP 47k!? 5'« 1 4W 
R:FXD MET FLM 1 3k!? 1'.' I 8\V 
R:FXI)COMP 750!? 5"« 1 4\V i 
RrFXD MET FLM 08ki? I'.Tt I BW 
R:FXI) COMP 12k!? 5'V: 1 4VV 

1 * ft / ft ft J *»— ' V/IT ft ft ft P» Pft-ft/li • M fW 




R32I 
R322 
H323 
R324 
R325 


0083-2235 
0083-6825 
0083-0825 ! 

0083- 2725 

0084- 8225 


R [FXD COMP 22k!? 5'7i 1, 4\V 
R:FXD COMP 0800!? B'u I HV 
R [FXD COMP 0800!? 5*7; HW 
RrFXD COMP 2700!? 5r 1 4W 
R:FXD COMP 8200!? 5'7; 1 4W ' 


i 


. R32ti 
R327 
R323 
R329 
R330 


0083- 1035 

0084- 1525 
0083-2745 
0083-0825 
0083-2725 


R:FXD COMP 10k!? 5'n l,4W 
R :FXD COMP 1 500!? 5'7> 1 4W 
1 R:FXD COMP 270k!? 5';> 14W 
R[FXD COMP 2700!? 5'"c 1 4W 
RtFXD COMP 2700!? 5'« 1 4W 




R331 


0083-5025 

■ 


R:FXD COMP 5. 0k!? S'.V I 4VV 





t See list of abbreviations in Introduction to this section 



Section VI Model 42C0A 

Table C~I 



Table 6-2, Reference Designation Index (Cont'd) 



Reference 
Designation 


HP Part No. 


Description 


Note 


R333 
'R334 
R335 
R330 


0084-4721 
0083-5020 
0083-8225 
0083-0825 


IUFau CUMI' llWJ'.l 0,0 I/4W 
RrFXD COMP 4700« 10% I/4W 
RrFXD COMP 5000J2 5% 1/1W 
RtFXD COMP 8200Q 5'o 1/4W 
RiFXD COMP 0800H 5% 1/4W 




R337 

1U JO 

R330 
R340 
R34I 


0084-4721 

0083-3025 
0083-2425 
0083-1335 


R;FXD COMP 4700« 10% 1/4W ' 

Hit All COM1' JUUUti 0.0 1/4W 

RtFXD COMP 3600H G',7> 1/4W 
R:FXD COMP 2400ft 5% 1/4W 
RlFXDCOMP IhkSl o% 1/4W 




R342 
KJ4J 
R344 
R34S 


0083-1235 
UuaJ-JOIu 

0083- 5035 

0084- 4721 


R:FXDCOMP 12k« 5% 1/4W 
R:FXD COMP J00H 5.r> 1/4W 
RtFXD COMP 50kn B'o I/4W 
R:FXDCOMP 47001* 1/4W 




A400 


04200-7724 


ASSYtDETECTOR 




C402 
C403 
C404 
CMOS 


niun ftinu 
U1BU-U <Uo 

0100-0207 
0100-1542 
0180-1032 
0100-0207 


ClrXIJ tiLr.CT J/ir loVDCW 
No Oiiillge 

C:FXD MV IGOOpF 10',7> G0VDCW 
CtFXD TANT 10/iF 20'!u 15VDCW 
No cliiillBC 




I'M 11 ft 
L4UU 

C407 
C408 
CM09 
C410 


fll rt/\ ■ it ir 

UiUU-li>4!> 
0100-0207 
0180-1029 
0180-0750 
0180-0750 


C:FXD MY 0.022/iF 5 o 50VDCVV 
No change 

C:FXD TANT 1 /:F 20'o 15VDCW 
C:FXD ELECT 20/iF I5VDCW 
C:FXD ELECT 20,/F 15VDCW 




f\11 1 

CM12 
C413 
C414 
C415 


0100-0207 
0180-0750 
,0180-0750 
0180-0750 


CirXD hLr.CT iuftF l&VDCW 
No chungo 

CtFXD ELECT 20/tF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 
C:FXD ELECT 20/iF 15VDCW 




C41G 
C4I7 
C4I8 
CM 1 9 
CM20 


0140-0204 
0140-0194 
0100-1544 
0180-0945 
0180-1032 


CtFXD MICA 47pF G',7> NPO 500VDCW 
C:FXD MICA 1 lOpF 5',r> 300VDCW 
CtFXD MY 4700pF 5'o 50VDCW 
C:FXD ELECT 50/xF 0VDCW 
CtFXD TANT 10fiF'20 , .S 15VDCW 




' CM21 
C422 
C423 
C424 

; i 


0180-0900 
0180-1025 
0100-1038 
0100-0108 


CrFXD TANT 220;tF Itf'o 10VDCW 
C:FXD TANT 22/iF 2tf.Tj 0VDCW 
C:FXD CER 20pF 10'..) 500VDCW 
CtFXD MYLAR 0.1/iF I tfib 




CR402 
CR403 
CR404 
CH405 


, 1901-0040 
1901-0040, 
1901-0040 
1901-0040 


obMICON DhVICEtDIODE 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODEtSILlCON 30 MA AT IV 30 PIV 
DIODE:SILICON 30 MA AT IV 30 PIV, 




CR406 
CR407 
CR408 
CR409 
CR4I0 


1910-0010 
1910-0010 
1910-0010 
1910-OfllG 
1910-0016 


DIODEtGERMANIUM 100MA AT 0.B5V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODEtGERMANIUM I00MA AT 0.85V GO PIV 
DIODEtGERMANIUM 100MA AT 0.85V 00 PIV 
DIODE tGERMANIUM 100MA AT 0.85V GO PIV 




CR4I1 
CR412 


1910-0010 
1910-0010 


DIODE :GERMANIUM 100MA AT 0.B5V GO PIV 
D10DE:GERMANIUM 100MA AT 0.85V GO PIV 





. it Sec list of abbreviations in Introduction to this section 



Model 42GOA 



i 



Suction VI 
Table li- 1 



Ttihlo 6-1, Reference Diminution Index (Cont'd), 



Reference 
Designation 


HP Purl No, 


Description * 


Note 


CR413 
CR414 
CR415 
CR416 
CR4I7 


1910-0016 
1910-0010 
1910-0016 
1901-0040 
1001-0040 


DIODE:GERMANIUM 100 MA AT 0.85V 00 PIV 
DlODE:CERMANIUM 100 MA AT 0.85V 00 1>IV 
DIODEjGKRMANlUM 100 MA AT 0.85V 00 PIV 
I)IODE:SILICON 30 MA AT IV 30 PIV 
DIODBtSILICON 30 MA AT IV 30 PIV 




CR418 
CR410 
CR420 
CR421 
CR422 
CR423 


1001-0040 
1901-0040 

1001- 0040 

1002- 0057 
I0OI-0040 
1 001 -0040 


DIODE:SILlCON 30 MA AT IV 30 HV 
DIODE.-SILICON 30 MA AT IV 30 PIV 
DIODErSIMCON 30 MA AT IV 30 PIV 
SKMICON DEVICE [DIODE SILICON 
DlODE:SILlCON 30 MA AT IV 30 PIV 
DIODE:SILlCON 30 MA AT I V 30 PIV 


i 


L401 


, 0100-0720 


INDUCTOR:FXD lOOfiF 10% 




Q401 
Q402 
Q403 
Q404 
Q405 


1854-0854 

1853- 0010 

1854- 0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON* NPN 2SC1364 
TRANSISTOR [SILICON PNP 
TRANSISTOR [SILICON NPN 2SC1304 
TRANSIS-i DR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 


i 


Q406 
Q407 
Q40B 
Q409 
Q410 


1854-0854 
I854-0B54 
1854-0854 
1854-0854 
1854-0854 


TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI3C4 
TRANSISTOR [SILICON NPN 2SC13C4 




Q4H 
> Q412 
Q413 ' 
Q414 
Q415 


1854-0854 
1854-0854 
1854-0854 
1B54-0854 
1854-0003 


TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SC1364 
TRANSISTOR [SILICON NPN 2SCI364 
TRANSISTOR :NPN SILICON 




Q41C 
Q417 
Q418 


1854-0071 
1854-0071 
1854-0022 


TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR [SILICON NPN 2N3391 
TRANSISTOR :NPN SILICON 




R401 
R402 
R403 
R404 
R405 


0083-1855 
0083-2735 
0(383-123 5 
0083-4715 
0083-2235 


R;FXDCOMP l.BMiiS'n 1 4W 
R :FXD COMP 27k« B'o 1 4\V 
: < RsPXDCOMP 12kR6% 1/4W 

R;FXD COMP 470H B'.n I 4W f 
R:FXD COMP 22kli B'.Tj 1 4\V 




R400 
R407 
R408 
R409 
114 10 


0684-1045 
0083-8225 
0683-1535 
0683-1045 
0683-3045 


R:FXD COMP 100kS2 5*5 1 4W / 
R:FXD COMP 8200ft 5'o 1. 4W 
R:FXD COMP 15k«5'.'> 1 4W 
ll[FXD COMP 100k« B'o I 4\V 
R :FXD COMP 300k52 5'7, 1 AW 




1 

R411 
R412 
R413 
R414 
R415 


O6B3-1035 
0083-8225 
0757-0440 
0757-0440 
0683-5035 


R;FXD COMP 10k» 5% 1 4W 
R :FXD COMP 820052 5'T> 1 4W 
R[FXD MKT FLM 15k« l"h 1 8\V 
R;FXD MET FLM 20ktt 1% .VBW 
R:FXD COMP 50kI2 5'7> 1 4W 

FACTORY SELECTED PART;TVPICAL VALUE GIVEN 




R416 
R417 

R418 
R419 


0757-0288 
0683-1045 

0683-2715 
0683-3315 


R:FXD MET FLM 0. lktt l'.Vj 1/8W 
R:FXD COMP lOOkft 5',« 1 4\V 

FACTORY SELECTED PAHTiTYPICAL VALUE GIVEN 
R:FXD COMP 270ft 5% 1 4W 
R[FXD COMP 330« 5'c 1 4\V 





it See list of abbreviations in introduction to this section 

0-7 



Sect'ou VI Model 420OA 

Table 6-1 



Table 0-1, Reference Designation Index (Cont'd). 



Reference 
DoBlnnauon 


HP Part No. 


Description # 


Note 


R420 
R421 
R422 
R423 
R424 


0757-0447 
0083-1225 
0G83-:2^5 
008.J-2725 
0083-2745 


RtFXD MET FLM 16kn 1% 1/BW 
RtFXD COMP 12001? 5% 1/4W 
RtFXDCOMP 12005? 5% 1/4W 
RtFXDCOMP 27005? 5% 1/4W 
RtFXD COMP 270k5? 6% 1/4W 




R425 
R42G 
R427 
H4ZB 
R42D 


0083-1046 
0757-0288 
0757-0288 
0083-3045 
0083-2745 


R:FXD COMP lOOkl? 5% 1/4W 
RtFXD MET FLM D.lkl? 1% t/BW 
RtFXD MET FLM 0. Ik5? 1% t/BW 
RtFXD COMP 360kJ? 5% I/4W 
RtFXD COMP 270ktJ 5% 1/4W 




R430 
R431 
H432 
R433 
R434 


0757-0273 
0757-0273 
0084-1525 
0757-0454 
0767-0454 


RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD MET FLM 3.0k« 1% 1/8W 
RtFXD COMP 15005? 5% 1/4W 
RtFXD MET FLM 33k5i 1'Tj 1/BW 
RtFXD MET FLM 33k5? 1% I/8W 




R435 
R43G 
R437 

It inn 

R438 
R439 


0757-0430 
0757-0430 
0084-1525 

finest r\ i K * 

0757-0454 
0767-0454 


RtFXD MET FLM 4.3kH 1'.?) 1/BW 
RtFXD MET FLM 4.3kl? 1% I/8W 
RtFXD COMP 15005? 6 f ,?j 1/4W 
RtFXD MET FLM 33k5? 1% 1/BW 
RtFXD MET FLM 33k5? iTo 1/8W 




R440 
11441 
R442 

ife * a n 

R443 
R444 


0757-0430 
0757-0430 
0084-1045 
0083-0835 
0083-0825 1 


RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD MET FLM 4.3k« 1% 1/BW 
RtFXD COMP 100k» 5% 1/4W 
RtFXD COMP 68k5? £"?> 1/4W 
RtFXD COMP 680052 E'.l 1/4W 


♦ 


R445 
R446 
R447 

n j ill 

H448 
R440 


0084-1041 
0083-0215 
0083-0215 
0083-0215 
0083-0815 


RtFXDCOMP lOOki? I0',T, 1/4W 
RtFXD COMP 0205? 5'?> l. 4W 
RtFXDCOMP 0205? 5'7) 1/4 W 
RtFXD COMP 0205? 5V?> 1/4W 
RtFXD COMP 0805? 5% 1/4W 




R450 
R45I 
R452 
R453 
R454 


0083-1215 

0083- 2725 

0084- 1045 
0083-0835 
0G8J-5025 


RtFXD COMP 1201? 6',o I/4W l 
RtFXD COMP 27005? 5'.o 1/4W 
RtFXD COMP 100k52 5% 1/4W 
RtFXD COMP.08kft 6'ii 1/4W i 
RtFXD COMP 500052 6',<i 1, '4W 


• 


R455 

R456 
H457 
R458 
R459 


0083-2225 

0083-1045 
0083-1545 
0698-0000 
0083-2725 


RtFXD COMP 2.2k52 5% I/4W 

FACTORY SELECTED PARTjTYPICAL VALUE GIVEN 

HtFXD COMP 160k5? 5% 1/4W 

RtFXDCOMP 150k5? 5% I/4W 

RtFXD COMP 3. 6k« 5% 1/4W 

RtFXDCOMP 2. 7k5?5?o 1/4W , 




A500 


04260-7053 

! 

! 


CHASSIS ASSY'INCL;S2'J1-.I4 115/230V ONLY 

♦ FACTORY SELECTED PART, TYPICAL VALUE GIVEN 

) 





» See list of abbreviations In introduction to this section 



Model 4200A Suction VI 

Tnole 0-1 



Tuljlo 0-1. Reference Designation Index (ConlM). 



Reference 
Designation 


IIP Purt No. 


Description t 


Note 


A00O 


04200-7020 


ASSYiDECIMAL POINT AND DIRECTION IND 




R601 


0087-8231 


RtFXD COMP 82kti lO'S I/2W 




vuui 




t A\tn>r:t rwj ! /inur 

L.AMI' >VJ LAJW A/1UW 








1 AMM.fll f"»W ! 1 1 (Wit 




VOW 




r Antn-ni nw i /inw 




VCU4 




LrtMl'IllLUVr l, IUW , 




V005 


2140-0018 


LA MP :G LOW 1/10W 




CI 




^irAU U»£|ir Inirj 




C2 


0100-1015 


CtFXD MICA 2200pF 10'7> 500VDCW 








FACTORY PBLKCTKD PART {TYPICAL VALUE GIVEN 




CJ 








C4 


0100-1031 


C:FXD CER 10pF 10% 5C0VDCW 








FACTORY SELECTED PARTflYPlCAL VALUK GIVEN 




C5 


0100-1510 


C:FXD MICA 1200pF 10% 50UVDCW 


• 


CO 


0100-1054 


C:FXD METAL PAPER .047/«F 10% 2B0VDCW 


• 


cm 


1910-0010 


DIODKtGKRMANIUM 100MA AT 0.85V OOPIV 




CR2 


1910-0010 


DIODfl:GERMANIUM lliuttA AT 0.85V OOPIV 






2110-C234 


FUSElCAHTRIDGE SLO-DLO 0. 1A FOR 1J5V OPERATION 








crtc' n A l>.fl>ltv* I.* 1 fi tti t\ it*>i«.A LVM> O'lrtW t ilkl»'l> A'PIr^h 
r l^S.,LAK 1 KlUtir, oliU-l>l»U t>£lllA rUJ* 'VJV Ul'r.liAllUr 


> 


•11 


I SI) 1 -l/J. 4o 


CUNNhL 1 Ulwl'UWr.lf J 1'IIM JUAl.r. 




.12 


1251-0141 


CONN ECTOR :18-CONT ACT 




.13 


1251-0135 


CONNECTOR:PRINTED CIRCUIT 15 CONTACTS 




t ■ 


-Ul 


LUISnnL 1 Uiwl'HlN I r.U U lid UI 1 It) k, U[N 1 AL 1 o 




.la 




l m^rs r*L i iv*\~ i*u urio ; 






1610-0011 


RINDING POST :B LACK 12 USED) 






n t')i!ii KiY> 1 


irioU LA I Uli X r. Al» tl 






04200-5022 


INSULATOR ;2 EACH 




.16 


01200-5028 


CONNECTOR:FW IRAS BATTERY 

i 


■ 




l\ l^iin into 


bHUUriNO DAK KJK Jo 






04200-5028 


CONNECTOR :FCH F^CT KKSIbTOIt 




r 




K.V, l.i> AND IHAa CAI'ACII UK 






04200-1040 


SHORTING BAR FOR .17 




.18 


04200-5028 


CONNECTOR :FCR ' EXT RESISTOR, CS, LP 






04200-1040 


SHORTING BAR FOR .18 




,ia 


04200-502U 


CONN ECTOR r FOR EXT OSCILLATOR 




.110 


04200-5028 


CONN ECTOR: FOR DETECTOR 

I 




Ml 


1120-0708 


i 

METER:50 ( iA 




Rl 


2100-1172 


R:VAR DEPC 5k» 10'Tj 0.3W 




IK 




RrFXD COMP 150012 10% 1 4\V 




R3 


U4200-7040 


R:VAR WW 5k5.» CONNECTED TOCRL DIAL 




114 


2100-K7I 


R;VAR WW 10 4«.J ia,'» 1.2W (R4A:4«. R4B.10SI DQ VERNIER) 


R5 


04200-7031 


R:VAR WW 10kS? f 10012 (RSArlOkU, R5B:100R DQ DIAL) 








replace only with D Q dial 








• FACTORY SELECTED PARTtTYPICAL VALUE GIVEN 





* See list or abbreviations in introduction to this section 
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Section VI Model 4260 A 

Table 6-1 i 



Table Q-i. Reference DesiKnutlou Index (Cont'd). 



Reference 
Designation 


HP Purt No. 


Description » 


Note 


R6 


069B-1373 


R;FXD DEPC 111 5% 1/2W 


■■ 


R7 


0664-1041 


R:FXD COMP lOOktt 10l> 1/4W 




SI 


04260-70022 


SWITCHiPOWER PUSHBUTTON AND KNOB 




S2 


3101-1234 


SWITCHtSLlDE DPDT(U5/230V) 




S3 


3101-0244 


SWlTCHtSLIDEdNT-EXT OSCl 




Tl 


04260-8602 


TRANSFORMER (POWER 




T2 


04260-8603 


TRANSFORMER tOSC 




Wl 


8120-1378 


CABLE ASSYtPOWER CORD 




XF1 


1400-0084 


HOLDER (FUSE POST TYPE 3AG 








MISCELLANEOUS 






04260-1086 


BRACKET 






04260-1071 


BRACKET :COUNTER 






1410-0033 


BUSHING FOR CRL CONTROL 






04260-8542 


CABLEiDIAL 






1140-0030 


COUNTER :CRL 






04260-7027 


GEAR ASSYiCRL COUNTER DRIVE 






04260-5030 


INDEX 






0370-0050 


KNOB FOR CRL CONTROL 






0370-0275 


KNOB FOR CRL CONTROL 






0370-0272 


KN OB :DQ CONTROL 




! 


0370-0267 


i 

KNOB :DQ VERNIER 






0370-0077 


KNOB FUNCTION 






0370-0077 


KNOB:RANGE 






0370-0256 


KNOB SENSITIVITY 






5040-1124 


(VTiUU Mill I'UWbK OWllV-U 

! 






i 

i\*)Tfl nil I • 

IM7U-U!)14 


BEZEL FOR POWER SWITCH 






04260-5024 


LENStFINDER 






04260-5050 


PULLEY FOR R5 > 






04260-5027 


WINDOW GLASS 






04260-703^ 


D/Q SCALE DRUM ASS'Y > 






04260-1082 


' BRACKET (METER ■ 






i 










D/»» Scale Drum Ass'y (UP P/N: l)4Jt»0 - 70 57) and 








Ii5 HIP l>/,St i).j:t>0-7»5l) tire « matched pair. 








Mien one Is to lie replaced, the other must be 








replaced also. To obtain both the D/Q Scale 








Drum assembly and K5> order III' I'/N: 01 ZbO - 703 1 . 








ITEMS BELOW FOR 100 VAC OR 200 VAC ONLY 






1251-0048 


ADAPTER :P LUG ( 1 00/200 V ON L Y) 






04260-7032 


CHASSIS ASSY:INCL S2M1-.J4 






7120-0492 


NAMEPLATE:100/200V 




1 


7120-0405 

t 


N AM EP LAT E : 100 V ONLY 

i , ! 





# See list of abbreviations In Introduction to this section 
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Tlible 6-2. Manufacturer's Code List 



t*» M**b>*t «aJ» k*r» *t» ham Fft<i»t*l Ck4* fcr M«»«fMturM» OM^tt, H«ndb<cU I" |N4w» h> Cod*) 

t** b«»frem of »*<S A^fc*fc»K<j» (ed« ■vbiWy f* UppA«r» m» *pp»*r!^ U H4 ft**-Hfc*:U 

C»4» C-J» C.Jr tU» 



■Xlllf 

.11 u i 



l) ► |l t«hH* * , >.u' »< 'h| . 

PflCp !>■>■- !! M. : =1> V'"*'. *» 

(**."»'«■#*. ( \,P,I. I. Aft 

tat . 

fen. Ml <.*■>%■ "V# B IJHh.k, "fiH 

i» t In ft#' 'IV| 

m-i'-n'.*,. • 

t«f r*ii **f-»»i Ci 

(III | ftKMM Ckt 
Mm ■■*'►» t:»i- 
luih* i^^ryi* 
r*ft *ft*.|*»IU»MI, Mm 
fefrM HMilWtolt, 1*1 

f f» ftfrllfrl, 1*1 

*>1HM fr <W( 
Pitt* t i*| "rip 



ufc»| 



Mil 

mm 



K'lUhi, vi; 
L-t fcp-M, i;ii>. 

•t'd.k.Mf ft I 

tmtn, t-t*. 

ft l Wfr. I>.v 

4m S.»< t 1*11 
b>*phM| t in 

l»-t« 
',*4«rif^ .%■* 

C«<klM*fi ■MtVNt Ikt A r.i„ r«|.l 

M l ■** 'km 1 1 f n.fii-.. ii: 

ii^^k t-» •j.tiii i'i. >i i 

V»r<..fr, I..** 

iltra liM Hmt*9 k t*t Kt q^h^m.. 
<lf>#» ►"frii-M* hfr»if. ( i: n.fti. im« % ». 

-irut h*r *.4 Kfr|r*«. hn». u 

<kli »#^»i:tip i »*!*•.»-'*»■, \ \, 

|<*nf U: V* r ib, ifcr. 

..it** tin i* ut f H" in. Lb,rJ|i r i||. 
itUL C r *w (.^mmi ((»•»• HI K»W.'J<-. 

♦ (mt Cifr * umU>a \ $m. I. Mi) 

tf*» !i*M't t«. »», 

<!UH N^lCM >n^ :i I ' »«.■!■. \Jt-t 

K» IfcM Cb^Jrip (II. 

L »ffr» l' riiF. 

'J***! ilii*.hi.»tt |^ r»H rf ta. ! H wfr*JMl- 4 

'J**Lfc C»WN fftfft 

»#fM t^f**. t« tfv-t, iii, 

».ii;fr» »t n>ii> t up^ Ii>m, 1 * 

!!!;•! »ffrw.r 1-v.nrr npj ( ... !**r> C>n( h C*'* 
k»*,f <Mt*rti'f'rni <| 1*1. Iiw^rj, 

ftW •nrrnEnMPH. (Jwii^fc, 
»V» N it 

<n>; v->w ^ 

|J*4-«l(J-«v|« !'* * ■■» t:*t.» 

. i), f**» 

fi k u»» C^. i*«!r^fpf 



■"•wti-f..! , fr.ri.*.ii f-«.\ lTf'»j|'!,i t >r.'r 

ilim" »ilH*-fc f.f 'My f ! -Mtlfr ,Vf 

*»'Ht.'.f.. t • <^r 

hiltMil t'»*HJ I \r*t. f'-'V , 

r*-»» HdtiCrt i| >ip 1 ..! A.|fr'fr< 

;;' c f>ih»M ti * >■ Fn.*»iH in Ha**- it, \ t 

nil i<>»MWfr 

!»>».* jf»4vi rj-r IO.^Oj. | *», rw,r 

•>.*».kfr !M^r4l-<h> 

LMMf- HM »*' H Is, ■ « f 

If... ah 4 HHi» (»J| »•■►■•»■, "fr ! 

it ► I l-fr-.., Cfi ( Ut c'tf.t 

fW'^'U !<« .•,. f M> i^l 

f»-p ri.»li( ij : Rtrr^i-ifr, ' 

I n#fr>>fr 'n> l.tipjfr.i Mi* r 

.It i>M,'hii In , F»H»fc>»0-i 

ififr**r.iM.t!i.> >n; «*.fht L-iM-.t 

H*.H IMi»H'''' i* 4 

Hrf. ... fr hcjfrt f].» i < ti* *>>>, l j. r 

l»t-«%l: >f h ■« < r,n. »i..;r . 

AAiM I i««*lr*M fr V*-lt| v • il • 

|'h*)u ^»^»**' m, im , i*i*»...i: 
(fWhifr IM'fk i > : J 

l.r-r.J FtJ«(.MH 



"t-i.l- 
'■'I !« 



111,1 

1 »u 

(*.r* 

I Ml: 

U"» 

it'ii 

ll'U 
i;vn 

DM! 
MPHs 
! tit* 

|O.U 



t-'h, <J*^I|.J, f 
MM" * ..If 

I *Lfr»i, . >..! 
N>W4*> l.w.l 

I. [* ..I J. 

( >.'(> hm>i i ic ">*U # v , l J". I 



Jwhl *l" IVi 'I. » 1*» 

ll***!^ ih»»n-*r<4 U'ti 
(,iM|i 

UHUf-il |<fr**l«j«.|. (in. 

'«!•«, *H fc 
fr><.Wfr'l.fii« * <■* Cli. 

t.'«..(M (Tfr I.-. 
*frri.* J'tih-i m.lM 
(rH*fr|-Mitmuk,t. 4f. 
e»-i* *»-■>*. f .» im 
t**- ...ii. > 



r ii. i 

f>- *.|i- t I. Kit 

l-frfr>, IH,«r 
•.'•If., \ * 
V%.,»t|»*», I'M-I 

M nil tH, > J+ fr 



»>»••*>» •" ffr, Mj7.lil; 

W*4h) fHfc l ii.l 
*«'»■»•.•>. i J- i 
I'-'-V l.ifru, fri 
fr. : -»•■"• 1p \ 
U V— ». 1 1 

>V» » ■».. ^ » 



I'.Hk 

!»..:]; 

t ■ , . i 
i » * 



'».. I Hi 

*.F*»»>||I>4>4 C-.»t»rfr 

i,..ii',i| i!..r.i:«< tt, t r 
■l>^^^^■« I ». Tt.ru 1 1 > 
•fr.K* I f't.^.p* 

t Ifc. L ' | »» * 

f »*^f I P-lspfr | 

I'.-l *|.l<: fr »:■!. L'JIt, 1' frill 

*■*••>>♦ imi » l 

lMi.1'i4 

IfciiiMHM C U»fr Mi. ffr. *. 
5,iHi# K - ! » *. > i,t 'jMI » >*, *fi 

(4*,^ fliM ,»>r H L v j„. 

t:* m •»>-,. fi , if-ckw, v» 

(Jfr i j-HjiT-i C'* -» "-'.iptf ». l> rip* 

r*ri-«,.!.H . ) +|. Ii*ru a frl>«k^ f 

t w rk l". iWt * 1 1», tit . 

t» <ii * t (rjtt. «h.j:-.f:.i-, 

•iW'.l 'fl.?!i'ft *: in n 

iT-in* -tm^rr-t.. im *»f Kn-i k 1* 

t i, CP ». ^ t f .*« • J |t \ B*' 

IV (fu^iri* i;..t C , 

A. tr*!-l ih,»i»fl r", 
Lu i Vl'iii*! ft'.i »,■; fe> *-l' 0* v. * 





'.f-n*. (Vlf*!* < pg. 




' ■' . 




V» » :.P> k V t 


' 


*«.:.»»■ ,.'..'1. 1 Jt V !(. 


V i>li, v .-i 






•» . 1- i> r t i 


* 










r. kvf'j'rf, . 








■fr-+» 




1r • 1 »-»■:'» . »i fr 




'fei.i 








1 ..HlMt, \ ). 




It.™,.!- - « l\. 


U>P|l'>l t ?! 




"l-p* i."-!' W fr?p j i.,. 


ffr», * 1 „ 0-f 




«4 1. »mm" h r -t* IIH' 


•* ■•*■- . , *, 


''t'l 


i.-" ■>* -fr* . 






f ■) r> ( i.r 






.;.itji t, t 




H * % IM , n 


»**-#l"i», -* 


■v t* 




r t A* n, c* . 




*!),,*> Pit- » .h Nfrrfi^.ti. r «*M 
















r;frt rfr '*■! 1 - 


"f M, il 1 


l V t 


K i. 4 1 J: 


1 •i'Kj *f^. Will 




».!-« 1 *». -• h n 


•1 1 :. 






|h M t *. *■) 




•KfAfr' ■ ' IMfrJVfr 


i tl !,»".«., 




\. 1 -ft i i 










' I. , 1 








1 «f. .ft-", r . 


Lt 0| . 




' t I" -1 


1 »'.*■*. %* 


«■ J> 


«*!,">■ - < .. i <: d.1 *.,»„• A 






■ . V.* > •■ 




',,. #•*» i.n 1 1 . 


1 .... . f^ \ » 


'I II 


\ . •» > 1 - '■ . > • 


n .in l.- , - . «»:.. 


' m 


U k>, )« 


■it,,., tr, i 




Pv+J( \ l.,.t- 1 


r , i :. 


p' l' 


I- | \'% 1 I- ■■ . |l >■•> 4 


h..tft.- 




- ■„.(,> ( ,4 i t; 






h i»li Hijk* ■ 


i- » i i. 


. 


:... ,§.■ v \ i .. 




til' 


• «4lt> • 1 1" I! > »' 






pV.'r.™ 1 fr.li.. 1 , *t. 


V«» -ft, v» 


(•' » 


K--I. n (]it. l 1 (tifr-J). 












ft i\t**ff I. ■ 


. ft.. .,.,..' 


l*'*!- 


hritir ■ ir^«id»l|:4 l»-i..' 


**. fr It 




Vfr ' : 


•I f^.i. 




A: >J »l h 1.? 


H«lf ..! t, <4 


- ■. * 


*• ir^ . 


«,:t ,1, f .... 


* 


i-i -«iji Li'»* ^' -'Hi 1 =. 








.,ii^i i ' ly. 1 » 


1 W 


Al'.Hl'L l f « fr » .I,|H ft l-^i 


■»i l I , n . ( hi 


i 't 1 




I- - '' It, 1 , 






1 h ■ '1 , ' ri 




H a,." *, p -i. 






If j »w . 


v* »■ k ^ » 




ft>»riH i.o,- ft -»>» u » * 








i,v 


- o» 


u. »i H ><r /, in. 








fr »/*.», 't ! 






!. i , IV 


■ii-; 


if,.-.-.»#..,i * h c.i. •( 






tovintt-'ipi i 


*l ! .„.., *. 


in 


' * ■ -ft ■ r^r 


I '-■ t , II' 


;;u 




ft . . ■>,»<», l v i 


!',*■■ 


I i\i ii 


1- ft"*', H if 




1 1 1 ' J P» »f.. N't . 


»•» ».■»*-»% ' 


:*. ■ 








i, i>. i"j.pj % i - . ' 


->w> .. i ■ 


(tM- 


(fr-*»r^C.l f C»t» 








1 ft t 








■ i :<i 


ri*, s; r. at ft i* 


1** 1 V ft, 


mi 


tl 1 '' .'i : lft»..ih. , r l »*t; A ■ 


» t,li 4 „ -ii. 


( i . *■ » 








•W v ; : 




ii -1^ •r^. «.j t Mh *j..r tt, 








<» Mfr., 


;■ .n 


C>,*i. "'.i-k*:..'u 






I r,'u»|.r,« l.il>». 








• :'„.*+.i. r 




C-.M 'H' : J»t. 


Ml - ■!»! * I. 




In* fi'.t C .fi i> Itl 


•rrt-it'f. ri ■ 






Chi , ■ 






K. KV, > * 




i-ii<jp« i»- i- ji < ,|'Hi.;*ii t C'*, 






***t\, > : 









.•►V *'►«■(» f;v ' 



I i 



•! > l'»-: r l (1 > I 

«,frtt« * P. 
*' f »'*• 



ftMirffr't^*, ft 
f'llf, III. 
L* ft.f »•»■ 
'..t\:'* l-» p ft, 
f' «tfr|i f fc ir af 

rhu^., nr. 

•^'i.. i > i . 

I j-nr- •-, i ^i.f, 

n.l 

ttt, ,i Htn 1 -, i ti i 
.'!►■<*>.»« 
*.*• . f».i! |. ' ■ , .h H i \ I 

. fr h k»*-»i |»'.. . .hi, 

■' I r>' . fr I hi • , >m H tilh t1 y I', m. 

•>, k it^it-rri .. , Q.f 

If L ■■ ■Ti.'' ) »• ( r. »">plV(>'t.ft,* t C» 

■I.I r » ■*»-• ji r» fti-*^!t ii>i » t.i in. 

!p'I' y ,t,'t* ii V| 4 r (i nrti^ iih.t. 

; Si l'» jM„'l| *1 l,o I'H'i, ';!!! 

. Itl l„ -*n ',[!»(, l| I, ( ,| p;« i | 

f ft R p) *»>»iii l.«p. ih..fr >M 

•* p*h •J'fc ' if.. *, *• J'i , .c, i >..! 

.'Ii '■ J IN "V 1 

I*" 1 '/it ft • I * t 3>«] ftr.h»> <1", 'f,.V 

U«! »H.i.ll.« . -4 -m . .. is v^,, hi 

FUfri ft I. ft- mtt. Ii , i -h L.,(,m. 

ii -I, i »t'.. >. i i*. .r«»t^.fr. i: »<■■ 

t I . ft-tiri k 

.| *r'.'i«k (, fVI»i»»-|*.i, ft 

'!.« > i»r» ' k w»ift4, fi. 

' r ► i|)| fr.ii, . y. fr^K,,. \ r 
*' * i-. I k.' ■ V. i 



I i 



l!*< I '*,.»», 



►»»**■', -, l.jpTil 

*t-»rh, ** t 

I - ft. ifr.it., r ii i 

1 j» I , p |i. I 

I ::fr.. 
' .»*I>J t IW. Ml. 

•ft » -V» I ' .i.l 



•., ■ •! ft »«»^ti 

M-frtM ' *l- **p-l 
*. «. t H i 

m: rw»' * 'fr* ft 

ih' i ft »"f is 

If »V> >fr « il 
>'4' «|lHf-|.l>il 

»ri -"tfr jft^hiit...! 

r«n ft. [4.1.1 pii i 

.i itt- ph. r i, j; 

■ i " h> f. ' i 

. .l l*r ''"..I •..'l -.-.l t>4 

If 1 * ' ■ ' 1 *V* 
.'. , ] « r ■ i 

t *• *•■> yt i-J, fr . 

(~ ■ i- VI M 'II | ■ 

i .<,. K I. . ' r • t t ft" " i* - i -I 

' . I »■ I ■»■*■■. ■ *| || ( . ,»,- v . ( it . 

• » ■ .tt^it n . u , h m i.|. v . |! , 

>•►•'>%. *> 

rl I .J..I- : II... -I. 

■p.^ h. <>.-•■■ i , i . «=J i .> i 

*■ :•- -MJ-t >. ■- ' t- ... 

». . • ft V I . ., lii 

•■»•■ U' "<*■■'*■ ■■! l»l '1.1' 

■ r. >.■ 'i, it... ;: ., r h, \ . 

t l (■> >| "I* J ! I P t P f ,;iJ 

'L r , ■., •#.» ■ 

» U- (■ '(n», 'j.., 'I t'l 

►ft* 1 'li-^«J N. - I i ft-itrj-v, lf M > 

■■•1 r .. r . i.i.- t' i ( i i:ft.- 

V. f« I H'Sjl.ll .fr»-% 'j» »» ( , *. | 

• ■;■ i - V*i.--i iai 

i; If « 4 vf k . t, i , % :..„ A . r >. ■» fr 

lit "|KV 4. I, Kn-l'-i*. —t 

" 1*1 »--> "Th " iNi n-. HI 

> . L*.| 'i"ljl ft * t ... s r 







Kt*'J it^ti« fci> t I* 1 ' k-. ('^J> f iv 1- 
M'- t *-pt hr'n^*'. * ^■■fr»r-'( f.* \ ft 

f» i'i I >i'l ijrfl»(1 *\ II**,*.*!:** fcfrl/**^ 

r . if tit*-s t'A'-f.n**-!!.. ».i^ii^i.'', c ij. 

■■■,£.■ l -.i*rt UnMI.t *.fc n 

t> * ,;, i v •..■,i.k*i .j„ i .*«, 

» .; l f ■!■■■■'►.! fpjt*.'.f.«H l",.iy, V» » ■.!>. 1. > 



I t • 



i. . V.« ft- .*in 



L*'.Vk-,. 'H, 
* H»-Vi'ft, KM-? 



ft*V.«rf Ijfr. 1 4> 



2 -4ftf ^t'-ftWltH ' ■»* 
"t. (l.nfr< V.iV,'i N|.; 



B-U 
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Table 6-2. Manufacturer's Code List (cont'd) 



Model 4260A 



C.J. 

Ki tMtohtiwn 



C.J. 

N* (.....Alt h,,.t 



C.J. 



N4*.l.tlv.r 



•.Jo... 



C.J. 



IP... hi* Nut 



»JJ...» 





»>•■}* 1Hl*t t. -..f-i 






UK I 








H-U,^. ..<ift.i', .l.r. 






+ '1 






t ■- V 


1 J , •!» 


I!.-".-, 


•hi! 


U. I 


A-.l f „!„ ■„,,. -,, 




? t: I 












•*"i'im.ij'>, f^-i". 




H*l tMTIi 1* U 'M 






»t ■+ 




t>.. (h . ». ^ * 




* (>* t J- 'i».l>l ■(■!.. 








\ ,<n *n». ( ci 




Y" ." 


VJ^ib 1,. 




ML| 


(•.» r n j. iu (»■■> 














►r*i ,| 






•■;:>** T 1 f iK.-'n i 




' ji 1 


•M 


U. ,«„ 'it. 


*-. t i., || ,r.f 


il. f. 












■ *.<*!*-„ 1**r 






) .1 t 




Huihri l.:-t(,**| 


fl' . . H*i, x ■. 


u, it 










idM: .1 . r.i I h>KI 








I 




► k t| 


Aft. »■ r i t;. 


* i, IT*' 








(<nr-t| K 




h»t**tlil -.jc. 




■ . i;« 


^.VU". >|:| 


l' Mft'^nt, 


. ■)•..! 


t'.l.l 




intriMi^ ... i; »:\ 








1 1*1 ' 




<■».«(. j rnfci . ii r 


■ ti. *i 


t; U 
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Model 4200A 



Section VII 
Paragraphs 7-1 to 7-B 

i 



SECTION VII 
MANUAL CHANGES AND OPTIONS 



7-1, OPTIONS 

7-2* Options are standard modHleatlons performed 
on -hp- Instruments at the factory, No options for 
the Model 4200A are offered at the present time,. 

7-3, SPECIAL INSTRUMENTS 

7-4. "Specials" are standard -hp- Instruments that 
are modified according to customer specifications, 
A separate Insert shoo' is Included with the manual 
for special Instruments having electrical changes, 
Make the changes specified in addition to any other 
changes that are necessary, 

7-5, MANUAL CHANGES 

7-0. This manual applies directly to the Model 420OA 
with serials prefixed 1539.1, The following para- 
graphs explain how to adapt this manual to apply to 
later Instruments with higher serial prefix, or earlier 
Instruments with lower serial prefix. Technical cor- 
rections to this manual (If any) arc culled o.ratn and 
are listed on a separate "Manual Changes" sheet 
supplied with this manual, 

7-7, LATER INSTRUMENTS: If the serial prefix or 
your Model4200A is above 1530.1, refer to a separate 
"Manual Changes" sheet supplied with this manual, 
Locate the serial prefix of your Instrument and make 
the indicated changes. 

7-8. EARLIER INSTRUMENTS(BaekdatlngChanges): 
If the serial prefix of your Model 42G0A Is below 
1539.1, refer to Table 7-1 for the changes necessary 
to adapt this manual to your particular Instrument, 
Locate the serial prefix of your Instrument in this 
table and make the indicated changes, Note that In- 
strument-component values that differ from those in 
this manual, yet are not listed in this backdating 
changes, should be replaced using the part number 
given in this manual. 



Serial Prefix 
or Number 



001/002- 

711/712- and below 
845/840- and below 
1023/1024 and below 
1111.I/1U2J and below 
1133,1/1134.1 and below 
1214,1 and below 



Make Following Changes 



1, 2, 3, 5, 0, 7 

2, 3, 6, 0, 7 

3, 5, 0, 7 

4, 6, 7 

5, 0, 7 
«, 7 

7 



CHANCE 1 
Delete* C423 0100-1038 20pF 

CHANGE 2 

Delete: C7 0100-1303 0,1 j*F 

CR3, CR4 1910-0040 
RB 0084-2721 2700 OHM 



CHANGE 3 

Page . ' Figure 3-1 

Clm. the picture or Rear Panel as 
showi n Figure 7-1, 

Page 0-8, Table G-I 

Change A500 to 04200-7025, 

Page 0-0, Table 0-1 

Change Fl to 2110-0010, FUSE: 
CARTRIDGE SLO-DLO 0,1 A, 

Pago 0-10, Table u-J 
Change Wl to 8120-0078, 
Change 04200-1085 to 04200-1080. 
Change 7120-0402 lo "120-0145, 
Delete 7120-0495, 

Page 0-13, Table 0-2 

Change 8120-1348 to 8120-0078, 
Change 04200-1085 lo 04200-1000, 

Page 0-14, Table 0-2 

Change 04200-7053 to 04200-7025. 




Table 7-1, Manual Backdating Changes 



Figure 7-1 



7-1 



Section VII 



Model 4260A 



CHANGE 4 

Page 0-13, Tabic 6-2 

Change 04200-1080 to 04200-1005. 



Page 8-11/8-12, Figure 8-6 

Change 04200-7724 to 04200-7024. 
Change circuit of A400 as shown in partial 
schematic, Figure 7-2. 



CHANGE 5 

i 

Page 0-B, Table 6-1 , 

Change R45B to 00B3-8245, RtFXD COMP 
820k« b% 1/4W. 

Page 0-0, Table 6-1 

Change VC0I and V002 to 2140-0018. 
Change R601 to 0087-1541, RjFXD COMP 
150kH 10% I/2W, 

Page B-5, 8-0, Figure 8-3 

Change value of R601 to 150k«, 

Page 8-11, 8-12, Figure 8-6 
Change value ofR458 to 820kn, 



Figure 7-2 



CHANGE 0 

Page 6-2, Figure 0-1 
, Change 04260-1240 to 04260-1140. 
Change 5000-B505 to 5000-0703. 
Change 5000-8583 to 5000-0717. 
Change 5000-8573 to 5000-0718, 

Page 6-3, Table 6-1 
' Change 04200-7055 to 04260-7021. 
Change S101 to 04200-7021, 

Page 6-6, Table 6-1 

CSango 04200-7724 to 04260-7024. 
Delete: C424, 0160-0108. 

Page 6-7, Table 6-i 

Deletot CR422, 1001-0040, 
Delete: CH423, 1001-0040. 

Page 0-8, Table 6-1 

Delete: H450, 0084-2721. 

Page 6-0, Table 6-1 

Change Ml to 1120-0761. 

Page 6-10, Table 6-1 

Change 04200-7057 to 04260-7030. 
Add: 04200-1082: MET EH BRACKET, 

Page 6-13, Table 6-2 ' 

Change 04260-1240 to 04260-1140, 

Change 1120-0768 to 1120-0761, 

Add: 04260-1082: METER BRACKET, 

Page 0-14, Tattle 6-2 : 

Change 04260-7055 to 04260-7021, 
Change 04200-7724 to 04200-7024, 
Change 04260-7057 to 04260-7030. 
Change 3101-08Bi> to 3101-0206. 



Page 6-3, Table 6-1 

Change CR206 to 1001-0026 DIGPEiSILlCON 
200P1V 0.6 AMP. 

Page 0-13, Table 6-2 

Add: 1001-0026 DIODE [SILICON 200PIV 0.5 
AMP. 

Change Total Quantity of 1001- j028 to 1, 



CHANGE 7 

Brief Summary of A100 Range and Function 
Switch Ass'y. 

Refer to the table below for part numbers of 
A100 Range and Function Switch Ass'y and its 
two major components: Range mid Function 
and D/Q Scale Drum Ass'y, 



Serial 
Number 


P/N ol AIM 


P/N i)I »uti|te 
and Function 
switch 


P/N Of D/Q 
Sealo Drum 


1539,1 lilld 
above 


04200-70020 


042CO-70021 


04200-7057 


1214,1 end 
above 


04200-7055 


0-1206-7050 


04200-7057 


1134.1 and 
below 


04200-7021 


04200-7050 


04200-7030 



Table 7-2, part Number ofAlOO audits Components, 



7-2 



Station vni 
Paragraphs B-l to H-3 



SECTION VIII 



CIRCUIT DIAGRAMS 



8-1. INTRODUCTION. 

B-2, This section Includes the follower 
a. General Notes for Schematic Diagrams (Fluure 8-1), 
1), Block Diagram (Figure 8-2). 

c. Schematic Diagrams and part location Illustrations. 
Waveforms and voltages at Indicated test points are also 
Included. 

8-3. The Block Diagram or schematic diagrams can he un- 
folded and used with any other portion of the manual. 



8-1 



Section VIII 
Figure B-l 



Model -12I30A 



IZZ1 
O 



i 

A, 

o 

=£>- 



SYMBOLS 

I'RONT PANEL 
REAR PANEL 
KNOB CONTROL 
5CREWDRIVER ADJUST 
MAIN SIGNAL PATH 
FEEDBACK PATH 
CONDUCTING ELEMENT 

WIPER MOVES TOWARD "CW" WHEN 
CONTROL 15 ROTATED CLOCKWISE 

POWER LINE GROUND 
CIRCUIT COMMON GROUND 
TEST POINT 

"AND" GATE 
INHIBIT GATE 
"OR" GATE 

WAVEFORMS SHOWN ARE TYPICAL 



SWITCH DESIGNATIONS 



A3S1BR{2-1 2) 




A3S) SWITCH St WITHIN ASSEMBLY A3 



2ND WAFER FROM FRONT 
'A - 1ST, ETC) 



REAR OF WAFER 
IF -FRONT) 



(2-1/2) 



TERMINAL LOCATION \2] i 
(VIEWED FROM FRONT) 



REFERENCE DESIGNATIONS 

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED, 
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLE TE UESCRIPTI DN, 



,\SSEMBLV 
A2S 
A25A1 
NO PREFIX 



ABBRE VIATIQN 

, CI 
CR) 
J3 



COMP LETE DESCRIPTION 

A2ECI 
A2SAJ, Rl 
J3 



l».mfh 
Ymn 1 



\u»t-i .if. 



A25_POWER^ SUPPLY J^SSYioaig^eooTtsERies sso 
T ^Al RECTIFIER AbisY ~~| 

! ' "'" r i 10SI0 O-6OSI) 



'.rrf , r 1 l.'.H | 




CRI 



I I 7 

' ' 4 1 O r^ 



/" r. r urti.^l 



BLK 



JV 
0 

A5PK6) 



'I -ufft'' 'I 
ff. m f } i; h» ft 
■ I VI- n 
l-.i mM. H 



I I 



8-2 



Figure 8-1. Schematic Diagram Notes 
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Vktosc"' 



INTERNAL 
OSCILLATOR 



DCV FOR 
RESISTANCE 
MEASUREMENT 



I - 



FREQUENCY 
SELECTOR 



100 RESISTOR! 
[DO HE5I5T0r] % 

! cpn 1/ 

BIAS V 
[ CAPACITOR j / 



A 

i BIAS | "\ 
' BATTERY! \! 

j n 



DsDO- 



| UNKNOWN 



>H 

|L0W| 



Q[ 



FUNCTION 



OS 



RANGE 



COUNTER 



0123 



BRIDGE 
NETWORK 



I 



SELECTED 

INPUT 
\ NETWORK 



1 

ERROR 
JIGNAL 
AMPL 



FEEDBACK 




VARIABLE 
RESISTANCE 
CIRCUIT 



DIFFERENTIAL 
AMPLIFIER B 

MILLER 
INTEGRATOR 



PHASE 
COMPARATOR 



MILLER 
INTEGRATOR 



SWITCHING 



REFERENCE GENERATOR 



SENSITIVITY 



METER 
CIRCUIT 



PHASE 
DETECTOR 



ONE SHOT 
MULTIVIBRATOR 



. 1 tt IOKj 




NEON LAMP 
DRiVEH 



DIRECTION 
INDICATOR 



DIFFERENTIAL 
AMPLIFIER 



Figure 8-2. Overall Mock Diagram 
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Section VtH 
Figure U-3 
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NOTES 

1 UNI.. OTHERWISE INDICATED i 
RESISTANCE IN OHMS: 
CAPACITANCE IN PjCOFARAOS 

2 ASTERISK [»l INDICATES SE'.ECTED 
COMPONENT, AVERAGE VALUES SHOWN 

I 



Figure 8-3. Rang.e and Function Switch AIOO 
Decimal Point and Direction Llfeht AOOO 



Model 42C0A 



0 +12 TO +I3.5VDC 


/ 




LT 




! 

0 -II TO -I2.5VDC 


/ 


1 




V.L.J . 


'11. 


/ 






! 1 


J 






-fj 




0 +95 TO +II5VDC 


O 




I 

J 



SWEEP SPEED 
200jjs/cm 

AMPLITUDE 

IV/cm 



. f '!;• 



: ft; 



» .02(55 
r R2BS * 

'■ 

R214 

• H216 • j ■' 

* C208- 

i C207 ' R207 

VC2I2- A-y 
'mi < ;\. ,ir.. • f.C 
'••8218-' 020? v ; i;" v " '': 

''^-fi? t,l- 



Si -'J 



'< ;C204 f 



:1 



hy/i ' 
;! » 



C213 
C2I4 



«2« 'P ' '■ CR204 ' 

I/.',- CR2Q6 j i 



CR202 



o e 



v " ■ J 



0 



A200 




) 



NOTES 

UNLESS OTHERWISE INDICATED 
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LAMP: GL"JW 1/10W - 




.'. ■ . ; 1 ,^ 


► c j 


. V604 


2140-0535 


•LAMP: GLOW 1/10W 
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, V605 


2140-0535 


LAMP: GLOW 1/10W 
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